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DIRECT-TO-CONSUMER GENETIC TESTING 
AND THE CONSEQUENCES TO THE PUBLIC 
HEALTH 


THURSDAY, JUNE 22, 2010 

House of Representatives, 

Subcommittee on Oversight and Investigations, 

Committee on Energy and Commerce, 

Washington, DC. 

The subcommittee met, pursuant to call, at 9:34 a.m., in Room 
2123, Rayburn House Office Building, Hon. Bart Stupak [chairman 
of the subcommittee] presiding. 

Present: Representatives Stupak, DeGette, Christensen, Waxman 
(ex officio), Burgess, Gingrey, Griffith, and Latta. 

Staff Present: Phil Barnett, Staff Director; Bruce Wolpe, Senior 
Advisor; Stephen Cha, Professional Staff Member; Eric Flamm, 
FDA Detailee; Dave Leviss, Chief Oversight Counsel; Meredith 
Fuchs, Chief Investigative Counsel; Tiffany Benjamin, Counsel; 
Erika Smith, Professional Staff Member; Ali Neubauer, Special As- 
sistant; Derrick Franklin, HHS Detailee; Karen Lightfoot, Commu- 
nications Director, Senior Policy Advisor; Elizabeth Letter, Special 
Assistant; Alan Slobodin, Minority Counsel; Melissa Bartlet, Minor- 
ity Counsel; Robert Frisbee, Minority Detailee; and Garrett 
Golding, Minority Legislative Analyst. 

OPENING STATEMENT OF HON. BART STUPAK, A REPRESENT- 
ATIVE IN CONGRESS FROM THE STATE OF MICHIGAN 

Mr. Stupak. This meeting will come to order. 

Today we have a hearing entitled, “Direct-to-Consumer Genetic 
Testing and the Consequences to the Public Health.” 

The chairman, ranking member, and chairman emeritus will be 
recognized for a 5-minute opening statement. Other members of 
the subcommittee will be recognized for a 3-minute opening state- 
ment. I will begin. 

“Genetic testing can effect how well some drugs work for you or 
whether they work at all.” “Learn if you have a propensity for obe- 
sity, cancers, diabetes, and more.” These are some of the claims 
featured on the Web sites of two of the direct-to-consumer genetic 
testing companies we are examining in today’s hearing. These com- 
panies and their competitors make enticing claims about what this 
promising new field of research can offer the American consumer. 

I am sure that many people would want to know if they have a 
higher risk of being diagnosed with colon cancer or if your body is 
likely to react poorly to a drug that treats heart disease. With the 
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decoding of the human genome, medical science opened up the pos- 
sibility of detecting people’s predisposition to disease, establishing 
a better understanding of family ancestry, and the developing 
drugs that are designed to treat genetic conditions. 

Some companies are now marketing personalized genetic tests, 
claiming they have the ability to provide extensive information 
about their health with the simple swab of their cheek. These com- 
panies tell consumers that greater genetic testing can predict 
whether they are more likely to develop diseases such as breast 
cancer, diabetes, cystic fibrosis, celiac disease, and heart disease. 
The companies state that genetic tests also inform consumers of 
how they are likely to react to prescription drugs taken to treat 
HIV or high blood pressure. 

But how accurate are these companies’ analysis of direct-to-con- 
sumer genetic tests? Sending the consumer the results of genetic 
tests without counseling or medical advice may cause more harm 
than good for some consumers. How accurate is the health informa- 
tion? How do companies explain differences in their analyses? Is 
there sufficient government oversight of the practices of direct-to- 
consumer genetic testing manufacturers? Today we will seek an- 
swers to these questions as we examine direct-to-consumer genetic 
testing kits and their potential implications for public health. 

A 2008 article in the Journal of the American Medical Associa- 
tion entitled, “Risks and Benefits of Direct-to-Consumer Genetic 
Testing Remain Unclear,” claims that, and I quote, “Companies 
cannot demonstrate causation, and many of the markers being 
used by the testing companies have not been validated by other 
groups or by studies that the molecular mechanism by which these 
genes might lead to disease,” end of quote. 

Yet, this subcommittee has learned that some direct-to-consumer 
genetic testing companies are advising their customers that, based 
on genetic data, their body is likely to react favorably or unfavor- 
ably to certain medications. 

For example, we discovered internal company documents dem- 
onstrating that one company informed consumers based on their 
genetic markers that they are likely to have a low risk of side ef- 
fects should they use a certain cancer drug, irinotecan, a drug com- 
monly used to treat colorectal and other cancers. The document 
goes on to say that, because of the low risk of a bad drug reaction 
to the drug, if a person is treated for cancer, the medical team may 
want to prescribe this cancer-fighting drug. 

Today’s hearing continues previous inquiries within the Sub- 
committee on Oversight and Investigation of genetic testing issues. 
In March 2009, Chairman Waxman and I joined Ranking Member 
Barton and subcommittee Ranking Member Walden in a request to 
the Government Accountability Office to investigate concerns that 
the genetic testing market appears to have expanded rapidly and 
consumer fraud in this area is on the rise. Our letter requested the 
GAO direct its Forensic Audit and Special Investigations Unit to 
perform proactive testing of the actual products currently marketed 
by several companies and of the advertising methods used to sell 
these products to consumers. I thank the chairman and my col- 
leagues for working together on this important bipartisan inquiry. 
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During the course of our investigation, GAO found that some di- 
rect-to-consumer genetic testing companies provide misleading re- 
sults from genetic testing kits. GAO concluded that risk predictions 
often conflicted with the donors’ factual illnesses and family med- 
ical histories. For example, one of the donors in the GAO investiga- 
tion had a pacemaker implanted 14 years ago to treat an irregular 
heartbeat, but his genetic test came back stating that he was at de- 
creased risk for developing a heart condition. 

When GAO consulted with medical and genetic experts, they 
were told that the direct-to-consumer tests are not diagnostic. As 
a result, the medical predictions based on genetic test results defy 
actual medical histories. What is less clear is whether the compa- 
nies are accurate in describing test results to their customers. 

Today, Mr. Gregory Kutz, managing director. Forensic Audits 
and Special Investigation, with the Government Accountability Of- 
fice, will be informing the subcommittee of their findings. Mr. 
Kutz’s team conducted the investigation into five direct-to-con- 
sumer genetic testing companies. 

Joining Mr. Kutz is Dr. Jeff Shuren, director of the Center for 
Device and Radiological Health with the Food and Drug Adminis- 
tration. FDA represents the Federal agency responsible for the reg- 
ulation of these direct-to-consumer genetic tests. 

We will also be hearing from direct-to-consumer genetic testing 
companies. I look forward to hearing from these companies about 
the quality of the products and services they offer and the steps 
they take to protect the American consumer. 

Joining the manufacturers is Dr. James T. Evans, a professor 
and director of genetics and medicine at the University of North 
Carolina at Chapel Hill. Dr. Evans is an advisor to the U.S. Sec- 
retary of Health and Human Services on the subject of genetics, 
health, and society. Dr. Evans currently serves as the editor-in- 
chief of Genetics in Medicine, the official journal of the American 
College of Medical Genetics. 

I want to thank our witnesses for their cooperation in appearing 
before us today. I look forward to their testimony and to learning 
more about the promises and risks in this exciting new field. 

[The prepared statement of Mr. Stupak follows:] 
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Opening Statement 
Rep. Bart Stupak, Chairman 
Committee on Energy and Commerce 
Subcommittee on Oversight and Investigations 
“Direct-To-Consumer Genetic Testing and the Consequences to the 

Public Health” 

July 22, 2010 


‘'Genetics can affect how well some drugs work for you — or 
whether they will 
work at all. ” 


“Learn if you have a propensity for obesity, cancers, diabetes, and 
more. ” 


These are some of the claims featured on the websites of two of the 
direct-to-consumer genetic testing companies we are examining in 
today’s hearing. 

These companies, and their competitors, make enticing claims 
about what this promising new field of research can offer the 
American consumer. I’m sure that many people would want to 
know if they have a higher risk of being diagnosed with colon 
cancer or if their body is likely to react poorly to a drug that treats 
heart disease? 
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With the decoding of the human genome, medical science opened 
up the possibility of detecting people’s pre-disposition to disease, 
establishing a better understanding of family ancestry, and 
developing drugs that are designed to treat genetic conditions. 
Some companies are now marketing personalized genetic tests 
claiming they have the ability to provide extensive information 
about their health with a simple swab of their cheek. These 
companies tell consumers that genetic testing can predict whether 
they are more likely to develop diseases such as breast cancer, 
diabetes, cystic fibrosis, celiac disease and heart disease. The 
companies state that genetic tests also inform consumers how they 
are likely to react to prescription drugs taken to treat HIV 
medication or high blood pressure. 

But how accurate are the companies’ analyses of direct-to- 
consumer genetic tests? By sending the customer the results of 
genetic tests without counseling or medical advice may cause more 
harm than good for some consumers? How accurate is the health 
information? How do companies explain differences in their 
analyses? Is there sufficient government oversight of the practices 
of direct-to-consumer genetic testing manufacturers? 
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Today we will seek answers to these questions as we examine 
direct-to-consumer genetic testing kits and their potential 
implications for public health. 

A 2008 article in the Journal of the American Medical Association 
entitled Risk and Benefits of Direct-To-Consumer Genetic Testing 
Remains Unclear, claims these “companies cannot demonstrate 
causation, and many of the markers being used by the testing 
companies have not been validated by other groups or by studies 
that the molecular mechanism by which these genes might lead to 
disease.” 

Yet the Subcommittee has learned that some direct-to-consumer 
genetic testing companies are advising customers that, based on 
genetic data, their body is likely to react favorably or unfavorably 
to certain medications. For example, we discovered internal 
company documents demonstrating that one company informed 
customers, based on their genetic markers, that they are likely to 
have a low risk of serious side effects should they use irinotecan [i- 
ren-no-tec-an]- a drug commonly used to treat colorectal and other 
cancers. The document goes on to say that because of the low risk 
of a bad reaction to the drug, if a person is being treated for cancer, 
the medical team may want to prescribe irinotecan. 


3 
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Today’s hearing continues previous inquiries within the 
Subcommittee on Oversight and Investigations on genetic testing 
issues. In March 2009, Chairman Waxman and I joined Ranking 
Member Barton and Subcommittee Ranking Member Walden in a 
request to the Government Accountability Office (GAO) to 
investigate concerns that “the genetic testing market appears to 
have expanded rapidly and consumer fraud in this area is on the 
rise.” Our letter requested that GAO direct its Forensic Audit and 
Special Investigations Unit to “perform proactive testing of the 
actual products currently marketed by several companies and of 
the advertising methods used to sell these products to consumers.” 
I thank the Chairman and my colleagues on the other side of the 
aisle for working together for this important, bipartisan inquiry. 

During the course of the investigation, GAO found that some 
direct-to-consumer genetic testing companies provided misleading 
results from genetic testing kits. GAO concluded that risk 
predictions often conflicted with the donors’ factual illnesses and 
family medical histories. 


For example, one of the donors in the GAO investigation had a 
pacemaker implanted 14 years ago to treat an irregular heartbeat 
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but his genetic test came back stating that he was at decreased risk 
for developing a heart condition. When GAO consulted with 
medical and genetics experts, they were told that the direct-to- 
consumer tests are not diagnostic. As a result, medical predictions 
based on genetic test results defy actual medical histories. What is 
less clear is whether the companies are accurate in describing test 
results to their customers. 

Today, Mr. Gregory Kutz, Managing Director, Forensic Audits and 
Special Investigations, with the Government Accountability Office 
(GAO) will be informing the Subcommittee of their findings. Mr. 
Kutz’s team conducted the investigation into five direct-to- 
consumer genetic testing companies. 

Joining Mr. Kutz is Dr. Jeff Shuren, Director of Center for Device 
and Radiological Health with the Food and Drug Administration 
(FDA). FDA represents the federal agency responsible for the 
regulation of these direct-to-consumer genetic tests. 

We wilt also be hearing from three direct-to-consumer genetic 
testing companies. I look forward to hearing from these 
companies about the quality of the products and services they offer 
and the steps they take to protect the American consumer. 
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Joining the manufacturers is Dr. James P. Evans is a Professor and 
Director of Genetics and Medicine at the University of North 
Carolina at Chapel Hill. Dr. Evans is an advisor to the U.S. 
Secretary of Health and Human Services on the subject of 
“Genetics, Health, and Society”. Dr. Evens currently serves as the 
EdItor-in-Chief of Genetics in Medicine, the official journal of the 
American College of Medical Genetics. 

I thank our witnesses for their cooperation and for appearing 
before us today. I look forward to your testimony and to learning 
more about the promises and risks of this exciting new field. 
Thank you. 
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Mr. Stupak. I would also ask unanimous consent that Congress- 
woman Louise Slaughter’s statement be made part of my opening 
statement, without objection. 

[The information was unavailable at the time of printing.] 

Mr. Stupak. I would next turn to Mr. Burgess for an opening 
statement. 

OPENING STATEMENT OF HON. MICHAEL C. BURGESS, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF TEXAS 

Mr. Burgess. I thank the chairman and I thank Chairman Wax- 
man for convening this hearing. It is an important topic. 

The advancements in genomics, as we have heard in other sub- 
committees in the Committee on Energy and Commerce, have been 
startling. The Human Genome Project was certainly a long time in 
coming but worth the wait, and the excitement it has provided has 
proved that point. The discovery of over 1,800 genes linked to dis- 
ease is nothing short of remarkable. The promise this research 
holds to help those suffering or likely to suffer from diseases and 
medical conditions is very real. We cannot overstate the signifi- 
cance of these advances, and I have no doubt that genomics will 
revolutionize the daily practice of medicine. 

However, we also have to be concerned about a rush to commer- 
cialization. It is imperative that the information consumers receive 
is reliable and accurate. As an obstetrician/gynecologist. I’m dis- 
turbed by a recent Washington Post article where the Food and 
Drug Administration asserts that patients may have had surgery, 
irreversible surgery, based on questionable results of genetic tests 
for a certain type of cancer. Consumers should have access to infor- 
mation, but it must be reliable and accurate. No one should be re- 
quired to make an irreversible health decision, such as a surgical 
procedure, based on unsettled or evolving science. 

Findings from the Government Accountability Office’s undercover 
work with genetic testing companies raises these very concerns. 
The GAO’s secret shoppers or fictitious consumers received disease 
risk predictions that varied greatly across the different companies. 
One person was deemed at below-average, average, and above-aver- 
age risk for prostate cancer and hypertension from four different 
companies. And in this sort of testing, you don’t get to pick the best 
two out of three. 

Overall, the GAO found 68 percent of the time the donor DNA 
samples resulted in different risk predictions for the same disease. 
This lack of consistency may indicate the state of the science, but 
it also begs the question: How can consumers know their true risk? 

Furthermore, it is very difficult that companies promise impos- 
sible results, tell consumers that they will definitely get cancer, or 
inappropriately claim celebrity endorsement. One company coun- 
seled a patient that the above-average risk prediction for breast 
cancer meant that she was, quote, “in the high risk of pretty much 
getting,” closed quote, the disease. 

The examples by the Food and Drug Administration and the 
Government Accountability Office show that there is cause for con- 
cern about these tests. I’m a proponent of personalized medicine, 
but I fear that these practices might confuse the potential for these 
tests to be of benefit in the future. Genetic testing will not realize 



11 


its potential if the components are unreliable or, worse, if fraudu- 
lent information is pushed. 

Apparently, a director of research and development at Pathway 
Genomics agrees. In a March 17, 2010, e-mail to her colleague re- 
garding weight management genetic testing for contestants of the 
popular television show “The Biggest Loser,” she raises concerns 
about the ability to distin^ish the real science from the hot topics 
that are generally not validated science or to meet any criteria for 
strength of genetic association. 

On March 18, her colleague responds that she, too, has on many 
occasions tried to raise the scientific red flag in meetings. If the 
people doing the research at these companies question the tests’ re- 
liability, then there are certainly going to be issues for the con- 
sumer. 

One might argue that greater Food and Drug Administration 
regulation of the results is needed, and I believe we must ask, are 
the kits themselves properly regulated? The Food and Drug Admin- 
istration recently sent letters to commercial genetic testing compa- 
nies asserting regulatory authority over their products. Also, the 
FDA convened a public meeting to look at the broader issues of reg- 
ulating the developed tests. I do want to hear from the Food and 
Drug Administration about their plans. 

But a more basic question for the FDA is, is the science sound 
enough to support this market? Can the Food and Drug Adminis- 
tration police genetic tests with a science that is so new and so rap- 
idly changing? If people become uncertain as to the reliability of 
the results of genetic testing because that reflects the infancy of 
the science, then medicine may never reap the benefits that this 
science holds. 

Finally, and to the Food and Drug Administration, the science 
may not be there yet — and I would stress the “yet” — ^but it will be, 
so you must be ready. Needed tests and cures should not be denied 
down the road because our Federal agency, the Food and Drug Ad- 
ministration, has not yet figured out how to adapt to the science. 

Ponder this: How will the FDA regulate personalized pharma- 
ceutical and biologic products? How do you do randomized clinical 
trials on personalized therapies, on therapies that are developed for 
a single patient? The future may not be here yet, but it is right 
over the horizon. 

Thank you, Mr. Chairman, for holding this hearing. And I will 
yield back the balance of my time. 

[The prepared statement of Mr. Burgess follows:] 
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Opening Statement of the Honorable Michael C. Burgess 
Subcommittee on Oversight and Investigations 
Hearing on 

“The Outbreak of Salmonella in Eggs” 

September 22, 2010 

Thank you, Chairman Stupak for convening this important hearing. 
Once again we find ourselves in the middle of a food-home illness 
outbreak, this time involving the safety of a food item that we frequently 
buy, eat and serve to our families: eggs. 

Just this morning I viewed pictures taken by the Food and Dmg 
Administration (FDA) at both company’s egg production facilities 
during their inspections. These photos document some extremely 
unsanitary and unsightly conditions, including; a pile of chicken manure 
that has pushed open a doorway and is leaking outside of a laying house, 
dead flies covering belts that are too numerous to count, dozens of 
rodent holes, structural damage to buildings, and chicken carcasses. 
These companies must be able to account for and respond to these 
photos and I am anxious to ask FDA if the public should take comfort in 
the fact that these observations are not normal or if the public would be 
disturbed to find similar observations at other egg production facilities. I 
wonder if FDA will be able to answer this question considering they 
have not inspected any other egg production facility besides these two in 
the last five years. 
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To date, the Centers for Disease Control (CDC) has reported that 
over 1,500 illnesses are likely to be associated with this outbreak of 
Salmonella Enteriditis (SE) in eggs. I want to thank our first panel of 
witnesses, both victims of this outbreak, for appearing today to share 
your stories. 

This outbreak of salmonella in eggs is unique in that the 
salmonella contamination was not from the outside or shell of the egg, 
but from the inside of the egg. Test results indicate the laying hens 
themselves were infected with salmonella and the hens passed the 
contamination through to the inside of their eggs. 

One very important fact about this investigation, and perhaps an 
indication that this hearing is being held prematurely, is that the ultimate 
source of the salmonella contamination is NOT yet certain. Concerns 
about the feed given to the pullets and the unsanitary conditions at the 
suspect farms have been raised. I hope that the testimony provided today 
will move us closer to understanding the original source of 
contamination and how to prevent it from happening again. 

By early August, the epidemiological and trace-back investigations 
completed by the CDC, the FDA, and the state partners indicated a 
common source of contamination in shell eggs from a single firm owned 
by the DeCoster family called Wright County Egg in Galt, Iowa. On 
August 13, Wright County Egg issued a voluntary recall of 
approximately 380 million eggs, and on August 19, Hillandale Farms of 
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Iowa owned by Mr. Orlando Bethel issued a voluntary recall of eggs 
after being suspected as a potential source of contamination, bringing the 
total number of recalled eggs to over 500 million. 

Responsible corporate actors are crucial in maintaining a safe and 
reliable food industry. Companies must observe good manufacturing and 
agricultural practices, identify and rectify weaknesses in their safety 
systems, and respond quickly in a time of crisis. The documents and 
subsequent photographs obtained by this committee raise serious 
questions whether both of these companies were consistently 
maintaining good manufacturing and agricultural practices and striving 
to strengthen their food safety systems and plans. 

Of particular interest are documents that show test results 
completed by the Veterinary Diagnostic Laboratory at Iowa State 
University on behalf of DeCoster Farms from 2008-2010. Tests were run 
for salmonella, avian influenza, and typhoid, among other things. The 
occurrence of salmonella positive environmental samples is frequent, 
illustrated by one battery of tests completed in May, 2010 where 72 
environmental sponges were tested for salmonella and only 8 were 
negative. 

Experts who spoke to my staff have indicated that environmental 
samples that turn up positive for salmonella may be expected on a farm 
and do not necessarily indicate that the food end-product, in this case the 
egg, is contaminated. I want to know if these findings warrant cause for 
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alarm and become troublesome if positive results become a pattern and 
are not rectified. I want to ask the DeCosters about these tests, ask what 
the company gleaned from this information and what action was taken in 
response to prevent salmonella from contaminating the finished product. 

I also want to ask Hillandale about what kinds of tests they were 
conducting for salmonella prior to this outbreak and find out if this type 
of testing was or is commonplace in the industry. 

Other documents obtained by the Committee include numerous 
Pre-Operative Sanitation Reports completed by the U.S. Department of 
Agriculture Marketing Services Inspectors show daily non-compliance 
with HACCP plans, unsatisfactory sanitary conditions, and an array of 
other observations at Wright County Egg over a four year period. I 
would like Mr. DeCoster to comment on and explain these records. 

Although FDA told my staff that eggs have historically been 
considered a “high-risk” food product, FDA did not inspect these egg 
facilities prior to this outbreak. During the inspections discussed in the 
FDA Form 483, FDA investigators noted that each company failed to 
fully implement and follow procedures in their salmonella enteritidis 
prevention plans, and now we have pictures to document these findings. 

Tests conducted in late August by FDA investigators at Wright 
County Egg were positive for the same and other strains of salmonella. 
These samples were taken from manure pits, walkways, chicken feed, 
and other surfaces. I want an up-to-date report from the companies and 
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FDA explaining where the exact matches of SE to the outbreak strain 
that caused human illness were found and how the companies and the 
FDA interpret these results. 

It is important for the FDA as well as the industry to work 
cooperatively internally, with other federal agencies, and with state 
health and agriculture departments to reduce the number of, and help 
prevent, food-borne illnesses and contamination before tainted products 
enter the markets. A new Egg Rule became effective this July that 
addresses several of the concerns associated with the eggs involved in 
this outbreak and recall. However, it took FDA over ten years to act on 
this issue, illustrating the continued systematic, problematic, and 
bureaucratic weaknesses that plague this agency. The future FDA should 
not be a reactive body dictated by the events of yesterday, but rather an 
effective and efficient proactive agency preventing the emergencies of 
tomorrow. 

Mr. Chairman I support you in conducting this investigation and 
holding this hearing, but I have to express my concern that this hearing 
has not been conducted in the most bi-partisan or useful manner. As my 
letter to you from September 9* states, I think that the most senior 
person from FDA, the CEO of FDA, the Commissioner of FDA, Dr. 
Margaret Hamburg should be here to offer the agency’s official 
testimony. She and the Obama Administration have repeatedly stated 
publicly that increasing food safety and the resources of the FDA is a top 
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priority, must be taken seriously and must be quickly addressed. In the 
1 10* Congress, then FDA Commissioner Andrew Von Eschenbach 
appeared before this sub-committee more than four times, and offered 
testimony at a July 17, 2007 Food Safety hearing. Yet, not once has the 
current Commissioner come before this Committee to deliver the 
Agency’s and the Administration’s testimony and answer our questions. 

Also, the Majority declined to invite a representative from USD A 
to testify even though the Committee sent a document request to the 
agency, held a briefing with the agency, and received thousands of pages 
of relevant information concerning their role in the regulation of these 
farms and this outbreak. My Committee staff obtained and reviewed 
relevant and revealing USDA documents, including USDA Shell Egg 
Plant System Audit Reports, Pre-Operative Sanitation Reports, and 
USDA inspector notes and observations from Wright County Egg and 
Hillandale Farms. This hearing would be more productive if a USDA 
official were here to answer questions related to these documents, 
discuss their role in food safety, and help identify the gaps and problems 
with their communication with FDA and other agencies involved in 
regulating and increasing food safety. 

The ultimate goals of this hearing are the same as the ones from 
the first food safety hearing we held in this subcommittee over four 
years ago: to examine the facts, determine how to prevent future 
outbreaks and illnesses, and improve the safety and quality of the 
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American food supply. I supported the food safety legislation this House 
passed in 2009 and am eager for the Senate to move on this important 
issue. Thank you Mr. Chairman and I look forward to today’s testimony. 
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Mr. Stupak. Thank you, Mr. Burgess. 

Mr. Waxman, Chairman Waxman, for an opening statement, 
please. 

OPENING STATEMENT OF HON. HENRY A. WAXMAN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Mr. Waxman. Thank you very much. Chairman Stupak, for hold- 
ing this oversight hearing. 

This is an important issue for us to examine, the direct-to-con- 
sumer genetic testing. The companies that are offering to do this 
recognize there is a heightened interest in the whole idea of unrav- 
elling the mysteries contained in people’s own genome and how it 
might apply to their personal health. And there has heen rapid 
progress in the scientific research on human genetics, which makes 
all of us very excited. 

But we need to look at some of the statements and claims that 
are being made to the average consumer when they look at the 
Web site of some of the leading direct-to-consumer genetic testing 
companies. 

Navigenics, one of the companies that we will hear from today, 
promises on its Web site that its product offers, quote, “a new look 
at a healthier future.” And you can see on the screen their claims. 

23andMe, another company testifying today, offers these entice- 
ments to the potential consumer of its genetic testing kits: Quote, 
“Take charge of your health. Live well at any age,” end quote. “Let 
your DNA help you plan for the important things in life.” 

Pathway Genomics, the third company testifying today, advises 
on its Web site that, quote, “Knowing how your genes may affect 
your response to certain drugs may improve the quality of your 
life,” end quote. 

And deCODEme, a fourth company whose genetic testing kit 
GAO reviewed, states on its Web site that, quote, “Your genes are 
a roadmap to better health,” end quote. 

The problem with these marketing practices is that it is not clear 
today whether the exciting scientific developments in human genet- 
ics research actually transfer into ways to improve and individ- 
ualize medical care. The science informs us that there is no wide- 
spread accepted consensus linking genetic markers to many specific 
illnesses. While understanding human DNA may someday help us 
cure hundreds of serious illnesses, companies need to be careful 
that they are not overstating what they have to offer the public. 
And if a company is making a claim regarding the consumer’s use 
of its products and that person’s health, then the company should 
be subject to compliance with all applicable public health laws and 
regulations. 

Two agencies of the government share jurisdiction over direct-to- 
consumer genetic tests. Under the Clinical Laboratory Improve- 
ment Act, GLIA, the Centers for Medicare and Medicaid Services, 
CMS, regulates the laboratories that conduct the testing but not 
the health claims made by genetic testing manufacturers. 

The U.S. Food and Drug Administration, FDA, has jurisdiction 
over diagnostic tests, which are intended for use in the collection, 
preparation, and examination of specimens taken from the human 
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body and are considered medical devices. The three companies tes- 
tifying today have previously claimed that their products are not 
medical devices and, thus, do not require approval from FDA before 
they can be sold to consumers. 

In May of this year, Walgreens and Pathway Genomics an- 
nounced a partnership to sell direct-to-consumer genetic testing 
kits to consumers over the counter. In response to this announce- 
ment, the FDA sent a letter to Pathway Genomics stating that 
these products fell under the oversight of FDA and that the genetic 
testing kits had not been approved by the FDA. 

Shortly thereafter, FDA sent letters to 23andMe, Navigenics 
Health Compass, and deCODE Genetics, stating their products 
were medical devices but had not been submitted for premarket re- 
view. This week, FDA approached 14 other companies on these 
issues. 

And FDA is here today to discuss their actions. I applaud FDA’s 
efforts to protect the American consumer. I hope we will hear from 
the genetic testing companies today that they will cooperate with 
FDA’s enforcement efforts. 

Our committee has also conducted its own investigation, review- 
ing over 450,000 documents. We have uncovered questionable mar- 
keting claims, serious quality control and privacy concerns, and 
questions about the accuracy of information provided to consumers. 

Last year, members of our committee asked the GAO to evaluate 
these issues, and GAO is going to report to us today. Three of the 
companies the GAO tested have come here to discuss their work, 
provide their insights into what the committee and GAO found. I 
thank them for their cooperation. 

In addition. Dr. James Evans, a practicing physician and expert 
in medical genetics, will give us the clinician’s perspective on the 
value of the companies’ analysis and the questions they raise. 

Thank you, Mr. Chairman. We need to ensure the public is pro- 
tected against exaggerated claims, abusive marketing, and prac- 
tices that threaten individual health and safety. 

[The prepared statement of Mr. Waxman follows:] 
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Chairman, Committee on Energy and Commerce 
“Direct-To-Consumer Genetic Testing and the Consequences to the Public Health” 
Subcommittee on Oversight and Investigations 
July 22, 2010 

Thank you, Chairman Stiipak, for holding this important hearing. 

In the past decade, we have witnessed rapid progress in the scientific research of human 
genetics. These breakthroughs can make profound contributions to medicine and the 
improvement of public health. 

As genetic testing technology has become widespread, people naturally want to 
understand the mysteries contained in their own genome, and how it applies to their personal 
health. 


Direct-to-consumer genetic testing companies recognize this heightened interest, as 
evidenced by the marketing messages on their websites. 

Here are some of the statements the average consumer will find when they look on the 
websites of some of the leading direct-to-consumer genetic testing companies: 

Navigenics, one of the companies that we will hear from today, promises on its website 
that its product offers “A new look at a healthier future.” 

23andMe, another company testifying today, offers these enticements to the potential 
consumer of its genetic testing kits. “Take charge of your health.” “Live well at any age.” “Let 
your DNA help you plan for the important things in life.” 

Pathway Genomics, the third company testifying today, advises on its website that 
“Knowing how your genes may affect your response to certain drugs may improve the quality of 
your life." 

And DeCODE Me, a fourth company whose genetic testing kit the Government 
Accountability Office (GAO) reviewed, states on its website that “Your genes are a road map to 
better health.” 
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The problem with these marketing practices is that it is not clear today whether the 
exciting scientific developments in human genetics research actually transfer into ways to 
improve and individualize medical care. 

The science informs us that there is no widely accepted consensus linking genetic 
markers to specific illnesses. 

While understanding human DNA may someday help us cure hundreds of serious 
illnesses, companies need to be careful that they are not overstating what they have to offer the 
public. And if a company is making a claim regarding the consumer's use of its products and 
that person's health, then the company should be subject to compliance with all applicable public 
health laws and regulations. 

Two agencies share jurisdiction over direct-to-consumer genetic tests. Under the Clinical 
Laboratory Improvement Amendments (CLIA), the Centers for Medicare and Medicaid Services 
(CMS) regulates the laboratories that conduct testing, but not the health claims made by genetic 
testing manufacturers. 

The U.S. Food and Drug Administration (FDA) has jurisdiction over diagnostic tests, 
which are intended for use in the collection, preparation, and examination of specimens taken 
from the human body and are considered medical devices. The three companies testifying today 
have previously claimed that their products are not medical devices, and thus do not require 
approval from FDA before they can be sold to consumers. 

In May 2010, Walgreens and Pathway Genomics announced a partnership to sell direct- 
to-consumer genetic testing kits to consumers over-the-counter. In response to this 
announcement, FDA sent a letter to Pathway Genomics stating that these products fell under the 
oversight of FDA, and that the genetic testing kits had not been approved by FDA. 

Shortly thereafter, FDA sent letters to 23andMe, NaviGenics Health Compass, and 
deCODE Genetics stating their products were medical devices, but had not been submitted for 
premarket review. This week, FDA approached 14 other companies on these issues. 

FDA is here today to discuss their actions. I applaud FDA’s efforts to protect the 
American consumer. 1 hope we w'ill hear from the genetic testing companies today that they will 
cooperate with FDA’s enforcement efforts. 

The Committee has also conducted its own investigation, reviewing over 450,000 
documents. We have uncovered questionable marketing claims, serious quality control and 
privacy concerns, and questions about the accuracy of information provided to consumers. 

Last year, the Committee made a bipartisan request to the Government Accountability 
Office to evaluate these issues. GAO will report to us today. 

Three of the companies that GAO tested have come here to discuss their work and to 
provide their insights into what the Committee and GAO have found. 1 thank them for their 
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cooperation. Additionally, Dr. James Evans, a practicing physician and expert in medical 
genetics, will give us the clinician’s perspective on the medical value of the companies’ genetic 
analyses and the questions they raise. 

While genetic research offers great promise to improve human health, we need to ensure 
that the public is protected against exaggerated claims, abusive marketing, and practices that 
threaten individual health and safety. 

I look forward to today’s hearing for an opportunity to explore these crucial issues. 
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Mr. Stupak. Thank you, Chairman Waxman. 

I had asked before Mr. Burgess’s opening statement that Con- 
gresswoman Slaughter from the 28th district of New York, that her 
statement be made part of my opening statement. Without objec- 
tion, that will be the case. 

Next we will go to Mr. Griffith for an opening statement, please, 
3 minutes. 

OPENING STATEMENT OF HON. PARKER GRIFFITH, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ALABAMA 

Mr. Griffith. Thank you, Mr. Chairman and Ranking Member, 
for this opportunity, this hearing investigating direct-to-consumer 
genetic testing. 

I would also like to thank those witnesses that are here to help 
us with this investigation. 

Today we will closely examine genetic testing and how effective 
the results have been for consumers. It is evident that, as young 
as this industry is, there are many things that need to be inves- 
tigated. Providing a safe, effective product for the public is, of 
course, the main concern that we will look at today. I’m hoping this 
discussion today will bring valuable insight into the scientific and 
ethical issues surrounding the personal genomics industry. 

These tests can provide consumers with the information to moti- 
vate them to live healthier lives. The development of the tests can 
help individuals identify if they are at risk for particular medical 
conditions and seek out specific medical treatments. On the other 
hand, if the tests are inaccurate, it can lead to confusion, fear, or 
misdiagnosis, and even unnecessary testing and death. 

In addition, for the average consumer, the results of these tests 
can be too confusing and too complicated for individuals and their 
families to deal with. It is vital we prepare consumers with the 
background knowledge and tools they need to interpret their own 
genetic data in a safe and informed manner. 

There have already been evidences of consumer fraud, and we 
must make sure that this does not continue. 

As a physician for 40 years, I understand how important it is to 
provide accurate health care information to individuals so they can 
make important medical decisions. We need to ensure that, moving 
forward from today, that these companies have this same goal. The 
answer may not be to take these tests away from the public use, 
as they could be helpful in prevention of disease, but we do need 
to drive a discussion today on how to better protect the public. 

I might say that the diseases that draw the most attention are 
cancer, Alzheimer’s — those we fear the most. If I were to stand up 
and pull a snake out of my pocket right now and throw it into this 
audience, very few of you would decide whether it was poisonous 
or not; everybody would be headed for the door. 

No one is more vulnerable to medical fraud than the concerned 
individual about a family history or a disease. No one is more sen- 
sitive to the mysteries of their bodies and genetic testing. And so 
the marketing of this particular aspect of medicine is fraught — 
fraught — a minefield of fraud and abuse, pushed by the profit mo- 
tive, which we admire, but we do know in medicine it can be a 
problem. 
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So, with that, I appreciate it very much, Mr. Chairman. Thank 
you. 

Mr. Stupak. Thank you, Mr. Griffith. 

Ms. DeGette for an opening statement, please. 

OPENING STATEMENT OF HON. DIANA DEGETTE, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF COLO- 
RADO 

Ms. DeGette. Thank you very much, Mr. Chairman. I want to 
thank you for holding this hearing on a very important and cut- 
ting-edge issue. 

Ever since the Human Genome Project was completed in 2003, 
invigorated scientific interest in genetic analysis and testing has 
led to complex breakthroughs and now to a process so streamlined 
it can be marketed directly to the individual consumer. So, today, 
because of this, we stand at a moral, ethical, and health crossroads, 
where a significant examination from regulatory agencies is abso- 
lutely critical. 

Without a doubt, advances in the field have created opportunities 
for consumers to improve their health through the early detection 
of certain genetic predispositions. For example, when the tech- 
nology warns somebody that they are at risk for diabetes in enough 
time to make significant lifestyle changes in the form of diet and 
exercise, this helps stave off the onset of the disease. And, in addi- 
tion, knowledge of an individual’s unique genetic composition will 
allow doctors to give medicine for treatment that they know the 
bodies of the patients will not reject. 

But as we move forward, we have to do so cautiously. Inter- 
twined with the promise of direct-to-consumer genetic testing are 
the perils of what can happen when this information is used inap- 
propriately. 

As a threshold matter, the information provided through direct- 
to-consumer genetic testing must remain private. When President 
Bush signed GINA, the Genetic Information Nondiscrimination 
Act, in 2008 — and this committee worked for many years on that 
legislation — it was an important step towards ensuring a person’s 
genetic composition would not subject them to maltreatment at the 
hands of insurance agencies and employers. So, today, faced with 
the reality of genetic testing becoming infinitely more available and 
more prevalent, it is even more imperative that we make sure that 
each and every individual’s privacy is ensured. 

Of equal importance to this is that easily identifiable scientific 
standards are adopted across the board. Before becoming the direc- 
tor of the NIH, Dr. Francis Collins, in researching his book, “The 
Language of Life: DNA and the Revolution of Personalized Medi- 
cine,” was shocked to find out — and some of you here know this. 
When he sent his own genetic sample to the three leading compa- 
nies, the results he received in return differed. With the potential 
volatility of this information, such inconsistencies are impermis- 
sible. So we have to have a recognizable set of standards. 

You know. Dr. Collins, what he did when he got these three re- 
sults that differed so much, he just went back in and just tested 
his own genome because he can do that. The average consumer 
cannot conduct independent verification tests. 
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And, in addition, they need some help from their doctors to figure 
out exactly what these test results mean, what the emotional and 
physical burden will be. All of these things are important. 

I’m excited about the potential for genetic testing, Mr. Chairman, 
but I also think we need to make sure that we have all the protec- 
tions available. 

Mr. Stupak. Thanks, Ms. DeGette. 

Mr. Latta, opening statement, 3 minutes. 

OPENING STATEMENT OF HON. ROBERT E. LATTA, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF OHIO 

Mr. Latta. Thank you, Mr. Chairman, Ranking Member Bur- 
gess. Thank you very much for holding this subcommittee hearing 
on direct-to-consumer genetic testing and the consequences to the 
public health. 

Advances in technology led to incredible discoveries in the field 
of genetics and that an individual can take a simple test in order 
to find out if he or she is predisposed to certain diseases. Such de- 
velopments have many potential applications to consumers, and I 
believe that this is an area that is an important step in the direc- 
tion of giving individuals more power over their own personal 
health decisions. 

The rapidly growing field of genetic testing symbolizes the entre- 
preneurial spirit and innovation that makes America great. The 
possibility of excessive government regulations, which would and 
could effectively put an end to an increasing technology, should not 
be our goal. Rather, since the field of genetic testing is still devel- 
oping, it is important to bring together all the stakeholders to dis- 
cuss the ethical and health implications and spur the industry to 
address these concerns. 

Furthermore, we must examine the privacy implications for indi- 
viduals having access to report on their own personal DNA. The po- 
tential for fraud and disclosure of personal information necessitates 
a close examination of the industry. 

Mr. Chairman, again, thank you very much for holding this hear- 
ing on direct-to-consumer genetic testing. I look forward to hearing 
the testimony today from our witnesses. And I yield back. Thank 
you very much. 

[The prepared statement of Mr. Latta follows:] 
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Congressman Robert E. Latta 
The Committee on Energy & Commerce 
Subcommittee on Oversight and Investigations 
Opening Statement ~ For the Record 
September 22, 2010 

MR. CHAIRMAN; RANKING MEMBER BURGESS: Thank you 
for holding this subcommittee hearing on the outbreak of Salmonella in 
eggs, as incidences of contaminated food products are a serious concern 
for public health. I am very glad that the two witnesses on our first 
panel who were affected by these eggs are on the road to recovery and 
are able to be with us today. 

This hearing is also of great concern to me because egg production 
is critical to my state, Ohio, which is the second-largest egg producing 
state in the nation, with 7. 1 billion eggs. Many of you have heard me 
say that I represent the largest manufacturing district in Ohio, but I also 
represent the largest agriculture district in Ohio. Furthermore, my 
district is home to one of the top two egg producing counties in the 
nation. Ohio’s egg industry produces 465.5 million eggs in my district, 
and has an economic impact of 102.4 million dollars. 
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Ohio is also one of the ten states with an egg quality assurance program 
with the aim to minimizing Salmonella in eggs. 

First of all, I think it is important that we remember that the 
purpose of this hearing is to get the facts. While we have the FDA form 
483 with general observations about the conditions at the Wright County 
Egg and Flillendale Farms operations in Iowa that are being investigated, 
we do not yet have the Establishment Inspection Report which will 
provide more clear answers. Furthermore, I am disappointed that the 
FDA Commissioner is not here to testify, nor is a representative from the 
USDA. 

We need to get answers and hear what went wrong from these 
producers so that the industry learns from this recall. We do not want 
the public to lose confidence in our egg producers. 

Several of the egg producers in my district are fourth generation 
farmers and have been committed to producing a safe, healthy product 
for years. If we have over-burdening regulations that are placed out 
there, many of these farmers may be forced out of business - 
unfortunately, preventing a fifth-generation from being able to farm. 
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The safety and security of the nation’s food supply is of utmost 
importance to me. Mr. Chairman, thank you for this opportunity, and I 
look forward to hearing the testimony from the witnesses on the panel 
today. 1 would also like to submit a document for the record from the 
Ohio Poultry Association on egg facts in Ohio. 
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Mr. Stupak. Thank you, Mr. Latta. 

Ms. Christensen for an opening statement, please. 

OPENING STATEMENT OF HON. DONNA M. CHRISTENSEN, A 
REPRESENTATIVE IN CONGRESS FROM THE VIRGIN ISLANDS 

Ms. Christensen. Thank you, Mr. Chairman. 

I will admit a bias. As a physician, I was never a fan of direct- 
to-consumer advertising. And the direct-to-consumer genetic testing 
raises even greater concern and poses even more serious con- 
sequences. 

Having information regarding one’s health is important. The 
more, the better. But having the kind of information genetic testing 
could provide without the guidance, the analysis, and the interpre- 
tation of a health professional can and apparently has already led 
to wrong assumptions and wrong decisions. 

So even before seeing the results of the GAO study, I had serious 
doubts — doubts about the claims of the testing, about the cost, and 
about the diversity of the genetic pool. Clients may be duped into 
thinking they could get the genetic analysis by paying the costs of 
the tests when, in some cases, that is an additional cost, a higher 
cost, that some can’t afford. 

The gross underrepresentation of African Americans and other 
minorities in clinical trials has impacted the kind of information we 
could receive from the kind of genetic testing generally offered. It 
is my understanding that, because of this, results may come back 
with no information on some of the diseases that cause some of the 
major health disparities. And this is after the client has paid for 
the information that they don’t get. 

I had to be, and I’m sure my colleagues had to be, clear certified 
to do simple tests in our office, where I could sit and counsel the 
patients myself. Although GAO showed that the information they 
receive is generally meaningless, to think that such testing could 
be done and reported in such an unregulated manner is appalling. 

I commend the FDA for taking this issue on and the sub- 
committee for asking for the investigation. And I thank you. Chair- 
man Stupak and Ranking Member Burgess, for holding this hear- 
ing. 

I yield back my time. 

Mr. Stupak. Thank you, Ms. Christensen. 

Mr. Gingrey, opening statement, please. 

OPENING STATEMENT OF HON. PHIL GINGREY, A REPRESENT- 
ATIVE IN CONGRESS FROM THE STATE OF GEORGIA 

Mr. Gingrey. Mr. Chairman, thank you. 

I came in just in time to hear three of my colleagues give their 
opening statements, and they essentially have given two-thirds of 
my opening statement. I’m not a bit surprised that I would be in 
agreement with Dr. Christensen in regard to this. I mean, obvi- 
ously, we all have some real serious concerns about how this infor- 
mation is used and what the patient’s understanding of it is. 

Genetic tests, indeed, hold great promise for our health care sys- 
tem, but the problem with these tests rests squarely on patients 
having the necessary information available to use the results effec- 
tively. According to the National Cancer Institute’s Web site, pa- 
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tients — this is a quote from their Web site — “should be informed, 
both verbally and in writing, about the risk of getting tested, as 
well as what the tests can and cannot tell you.” That is a quote. 
I cannot agree more with these sentiments, as I said, expressed by 
my colleagues. 

Personal genetic testing kits, on the other hand, are generally 
sold to patients through the Internet, as I understand it. These 
tests can require that patients send their DNA sample through the 
mail and check the results of their test online, hopefully in a secure 
manner. 

As a provider myself of 31 years, I am very concerned with the 
process I just described. I don’t see much opportunity to educate 
patients about the strengths and weaknesses of these tests, what 
test results can and cannot teach patients, and how these results, 
most importantly, should be interpreted. You have a lot of hypo- 
chondriacs out there in this country, and we are going to make ma- 
niacs out of them, I fear. 

Tests such as these, they may offer great insights into our health 
status, but the process by which these tests are conducted and ana- 
lyzed should include the sound advice of a qualified medical pro- 
vider, like Dr. Christensen. Without the benefit of such medical in- 
sight, I fear patients may jump to wrong conclusions — indeed, they 
may even jump off a building — and create snap medical decisions 
simply out of fear or ignorance. Therefore, I believe that patients 
should have the benefit of medical advice when considering such 
test results. 

With that thought in mind, I look forward to the testimony of all 
of our witnesses, both panels, in exploring this issue in greater de- 
tail. 

I’ve got a few more seconds left. And so quickly — Mr. Chairman, 
this might not surprise you — before I yield back, I would be remiss 
if I didn’t once more use my opening statement to ask for a con- 
gressional hearing on our new CMS administrator. Dr. Berwick. 

This committee. Energy and Commerce, Oversight and Investiga- 
tion, this subcommittee seems like an appropriate place to ask Dr. 
Berwick about his thoughts on health care rationing and whether 
it is now the philosophy of our Medicare program, or whether Dr. 
Berwick still believes that a humane health care system should 
transfer the wealth and resources from the rich to the poor. 

These are valid questions, questions for which I want answers, 
questions for which my constituents want answers. And I would 
like to believe that finding these answers is not a partisan endeav- 
or, but one we can accomplish together. It is true that I may not 
agree with some of my colleagues on what the substance of those 
answers should be, but I think we should all be able to agree that 
getting answers to these questions is of utmost importance. 

And, Mr. Chairman, with that, I yield back, having used 23 extra 
seconds. And I appreciate your indulgence. 

Mr. Stupak. That concludes the opening statements by members 
of the subcommittee who are present. So we have our first panel 
of witnesses at the table before us. 

On our first panel, we have Dr. Jeff Shuren, director of the Cen- 
ter for Devices and Radiological Health at the Food and Drug Ad- 
ministration; and Mr. Gregory Kutz, managing director of forensic 
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audits and special investigations at the Government Accountability 
Office. 

It is the policy of this subcommittee to take all testimony under 
oath. Please be advised that you have the right, under the rules of 
the House, to be advised by counsel during your testimony. Do ei- 
ther of you wish to be represented by counsel? 

Both indicated that you do not. Therefore, I’m going to ask you 
to please rise, raise your right hand, and take the oath. 

[Witnesses sworn.] 

Mr. Stupak. Let the record reflect that the witnesses replied in 
the affirmative. They are now under oath. 

We will begin with opening statements by our witnesses. 

And, Dr. Shuren, we will start with you, please, sir. 

Doctor, I’m sorry. I guess they want Mr. Kutz to go first. 

Greg, do you want to go first then? 

Mr. Kutz. Sure. 

Mr. Stupak. Sorry about that. Doctor. 

Dr. Shuren. Mr. Chairman, I am not going anywhere. 

Mr. Stupak. Go ahead. 

TESTIMONY OF GREGORY KUTZ, MANAGING DIRECTOR, FO- 
RENSIC AUDITS AND SPECIAL INVESTIGATIONS, GOVERN- 
MENT ACCOUNTABILITY OFFICE; JEFFREY SHUREN, M.D., 

DIRECTOR, CENTER FOR DEVICES AND RADIOLOGICAL 

HEALTH, U.S. FOOD AND DRUG ADMINISTRATION 

TESTIMONY OF GREGORY KUTZ 

Mr. Kutz. Mr. Chairman and members of the subcommittee, 
thank you for the opportunity to discuss genetic testing. Today’s 
testimony highlights the results of our investigation into genetic 
testing products sold directly to consumers. 

My testimony has two parts. First, I will discuss what we did, 
and, second, I will discuss what we found. Also, at the end of my 
presentation, I will play audio excerpts from several of our under- 
cover calls of genetic testing companies. 

First, we investigated four companies that have been touted as 
some of the most reputable in the industry. These companies claim 
that their tests will analyze DNA and provide genetic risk pre- 
dictions for conditions such as cancer and Alzheimer’s disease. 
They claim that the results of these tests can be used by consumers 
to help prevent them from getting these diseases. 

To test the legitimacy of these claims, we purchased 10 tests 
from each of these four companies. The cost of these tests range 
from $300 to $1,000 each. For each of our five volunteer donors, we 
sent two DNA samples to each company. One of these samples 
used factual information, while the other used fictitious informa- 
tion, about our age and ethnicity. We used bogus identities for all 
five of our donors. 

We compared the risk predictions that we received for each donor 
for 15 diseases and made undercover calls to these companies to 
discuss our results. We consulted with several recognized experts 
in the field of genetics during all phases of this investigation. 

We also conducted interviews with each of the four companies. 
Separate from these 40 tests, we made undercover calls to 15 com- 
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panies, including these four, and asked them about their test reli- 
ability, privacy policies, and their sales of nutritional supplements. 

Now that I have set up what we did, let me go to our second 
point, our key findings. 

First, all five donors received conflicting results. Assuming these 
tests are credible, one would expect that the same DNA would re- 
ceive the same predictions. Not so: 68 percent of the time, our do- 
nors received different predictions for the same disease. 

For example, as shown on the monitor. Donor No. 3 was at the 
same time at below-average, average, and above-average risk for 
prostate cancer, high blood pressure, and Type 1 diabetes. By the 
way. Donor No. 3 is me. So, Mr. Chairman, as a consumer, which 
of these predictions should I believe? Dr. Burgess advised me to be 
optimistic and to believe Company No. 2. However, what I really 
believe, as do our experts, is that these results show that these 
tests are not ready for prime time. 

We also received disease predictions that conflicted with our do- 
nors’ actual medical history. For example, as mentioned, I have in 
my hand — and for those who can’t see, the monitor shows — the ac- 
tual pacemaker one of our donors recently had replaced. This pace- 
maker controlled this donor’s atrial fibrillation, or irregular heart- 
beat, for the last 13 years. However, according to two of these four 
companies, this donor is at below-average risk for developing atrial 
fibrillation. So, as we’ve talked here, is this science or is this art? 

We also identified, as mentioned, deceptive and fraudulent mar- 
keting practices related to genetic testing. For example, I have in 
my hand a bag of nutritional supplements that are supposedly cus- 
tomized to my specific DNA. According to the sales representative, 
these supplements can treat or prevent arthritis. They can also re- 
place prescription medications for high blood pressure and high 
cholesterol. Sounds great. The problem is that these supplements 
are illegally being marketed as a drug without the required FDA 
approval. 

One company claimed, as mentioned, that Lance Armstrong and 
Michael Phelps used or endorsed their supplements. According to 
representatives for Mr. Phelps and Mr. Armstrong, they have noth- 
ing to do with these supplements. 

Two companies claim to have a DNA test that will predict which 
sports children will excel at. And, finally, two companies told our 
fictitious consumer that she could secretly test her fiance’s DNA 
and surprise him with the results. This secret testing is illegal in 
33 States. 

In conclusion, our investigation shows that the test results that 
we received, as all of you have mentioned, are misleading and, in 
many cases, not of much value to consumers. This is particularly 
relevant today, as companies are attempting to market these tests 
in retail stores across the country. 

These results should not detract from the great promise of ge- 
netic testing and the progress made. However, consumers need to 
know that, today, genetic testing for certain diseases appears to be 
more of an art than a science. 

As I mentioned, we will now play audio excerpts from some of 
our undercover calls to genetic testing companies, and you will see 
the transcription of the conversations on the monitors as you listen. 
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[Audio clips played.] 

Mr. Kutz. Mr. Chairman, that ends my statement. I look forward 
to your questions. 

[The prepared statement of Mr. Kutz follows:] 
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Why GAO Did This Study 

In 2006, GAO investigated 
companies selling direct-to- 
consumer (DTC) genetic tests and 
testified that these companies 
made medically unproven disease 
predictions. Alritough new 
companies have since been touted 
as being more reputable — Time 
named one company’s test 2008’s 
“invention of the year" — experts 
remain concerned that t:he test 
results mislead consumers. GAO 
was asked to investigate DTC 
genetic tests currently on the 
market and the advertising 
methods used to sell these tests. 

GAO purchased 10 tests each from 
four companies, for $299 to $999 
per test, GAO then selected five 
donors and sent two DNA samples 
from each donor to each company; 
one using factual information about 
the donor and one using fictitious 
information, such as Incorrect age 
and race or ethnicity. After 
comparing risk predictions that the 
donors received for 15 diseases, 
GAO made undercover calls to the 
companies seeking health advice. 
GAO did not conduct a scientific 
study but instead documented 
observations that could be made by 
any consumer. To assess whether 
the tests provided any medically 
useHiI information, GAO consulted 
with genetics experts. GAO also 
interviewed representatives from 
each company. To investigate 
advertising methods, GAO made 
undercover contact with 15 DTC 
companies, including the 4 tested, 
and asked about supplement sales, 
test reliability, and privacy policies. 
GAO again consulted with experts 
about the veracity of the claims. 


View GAO'10-847T or key componenis. 

For more information, contact Gregory Kutz at 
(202) 512-6722 or kutz 9 @gao. 


What GAO Found 

GAO’s fictitious consumers received test results that are misleading and of 
little or no practical use. For example, GAO’s donors often received disease 
risk predictions that varied across the four companies, indicating that 
identical DNA samples yield contradictory results. As showm below, one 
donor was told that he was at below-average, average, and above-average risk 
for prostate cancer and hypertension. 


Contradictory Risk Predictions for Prostate Cancer and Hypertension 


. Gander Age 

Condition 

Company 1 

Company 2 

Company 3 

Company 4 

Male 48 

Prostate cancer 

Hvper(en»on 

Average 

Average 

Average 

Below average 

Below average 

Above average 

Above average 

Not tested 


Source; GAO. 


GAO’s donors also received DNA-based disease predictions that conflicted with 
their actual medical conditions — one donor who had a pacemaker implanted 13 
yeare ago to treat an irregular heartbeat was told that he was at decreased risk for 
developing such a condition. Also, none of the companies could provide GAO’s 
fictitious African American and Asian donors with complete test results, but did 
not explicitly disclose this limitation prior to purchase, Further, follow-up 
consultations offered by three of the companies failed to provide the expert 
advice that the companies promised. In post-test interviews with GAO, each of 
the companies claimed that its results were more accurate than tlie othere’. 
Although (he experts GAO spoke with believe that these tests show promise for 
the future, they agreed that consumers should not rely on any of tl\e results at this , 
time. As one expert, said, “the fact that different companies, using the same 
samples, predict dilTerent directions of risk is telling and is important. It shows 
Chat we are nowhere near really being able to interpret (such tests).” 

GAO also found 10 egregious examples of deceptive marketing, including 
claims made by four companies that a consumer’s DNA could be used to 
create personalized supplement to cure diseases. Two of these companies 
further stated that their supplements could “repair dcims^ed DNA” or cure 
disease, even though experts confirmed there is no scientific basis for such 
claims. One company representative even fraudulently used endorsements 
from high-profile athletes to convince GAO’s fictitious consumer to purchase 
such supplements. Two other companies asserted that they could predict in 
which sports children would excel based on DNA analysis, claims that an 
expert characterized as “complete garbage.” Further, two companies told 
GAO’s fictitious consumer that she could secretly test her fiance’s DNA to 
"surprise” him with test results — though this practice is restricted in 33 states. 
Perhaps most disturbing, one company told a donor that an above average 
risk prediction for breast cancer meant she was “in the high risk of pretty 
much getting” the disease, a statement that experts found to be “horrifying" 
because it implies the test is diagnostic. To hear clips of undercover contacts, 
see http;//w'ww.gao.gov/products/‘GAO-10-847T. GAO has referred ail the 
companies it investigated to the Food and Drug Administration and Federal 
Trade Commission for appropriate action. 

itnitprt states Government Accountability Office 
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Mr. Chairman and Members of the Snbcomraittee: 

Thank you for the opportunity to discuss our foUow-up investigation of 
genetic tests sold directly to consumers via the Internet. Using kits at 
home, consumers simply swab their cheeks or collect saliva and send 
these DNA samples back to a company for analysis and a report of the 
results. While the importance of genetics in individual medical care shows 
promise for the future, the usefulness of the tests these companies offer is 
much debated. 

In 2006, we investigated four companies selling direct-to-consumer (DTC) 
genetic tests that purported to use DNA to deliver personalized nutrition 
and lifestyle guidance. We testified before the Senate Special Committee 
on Aging that these companies misled consumers by providing test results 
that were both medically unproven and so ambiguous as to be 
meaningless. ' For example, one of the results we received vaguely 
indicated that our DNA donor was at “significant risk of developing the 
age related conditions associated with elevated levels of DNA damage.” 
Another stated that our donor had “faulty methylation patterns” that may 
lead to “an above-average risk for developing cardiac aging, brain aging, 
and cancer.” And though some of the companies claimed that they would 
provide lifestyle advice based on a consumer’s DNA, we found that they 
simply provided generally accepted health guidance linked to background 
information submitted by our donors on test questionnaires. Further, two 
of the companies we tested recommended costly dietary supplements that 
were in re^ity nothing more than inexpensive multivitamins available at 
any drug store. 

As a result of these findings, in 2006 the Centers for Disease Contxol and 
Prevention (CDC) in conjunction with the Food and Drug Administration 
(FDA) and the Federal Trade Commission (FFC) issued alerts warning 
consumers to be wary of claims made by these types of DTC genetic 
testing companies. In October 2008, FTC again warned consumers that “no 
standards govern the reliability or quality of at-home genetic tests. The 
FDA and Centers for Disease Control and Prevention recommend that 
genetic tests be done in a specialized laboratory and that a doctor or 
counselor with specialized training Interpret the results.” 


'GAO, Nuirigeneiic Testing: Tests Purchased from Four Web Sites Mislead Consumers, 
GAO-06-977T (Washington D.C.; July 27, 2006). 
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Despite these warnings, several new DTC genetic test companies have 
been touted as being more reputable and medically accurate than those we 
tested previously; in 2008, Time magazine named one new company’s test 
the “invention of the year.” More recently, another company’s plan to sell 
tests at retail pharmacies has drawn significant attention from the media 
and scientists. However, given the scientific evidence currently available, 
many experts remain concerned that the medical predictions contained in 
the results mislead consumers. In this context, you requested that we 
proactively test DTC genetic products currently on the market and the 
advertising methods used to sell these products to consumers. 

To investigate DTC genetic products currently on the market, we 
purchased tests, for $299 to $999, from a nonrepresentative selection of 
four of the dozens of genetic testing companies selling kits to consumers 
on the Internet.* Using online search terms likely to be used by actual 
consumers, we identified and selected these companies because they were 
frequently cited as being credible by the media and in scientific 
publications and because they all provided consumers with risk 
predictions, accessible through secure Web sites, for a range of diseases 
and conditions.® Although their tests are not identical, all four companies’ 
Web sites contain a variation of the statement that their tests help 
consumers and their physicians detect disease risks early so that they can 
take preventive steps to reduce these risks. They also note that their tests 
are not intended to provide medical advice or to treat or diagnose disease. 
We purchased 10 tests from each company (40 tests in total) to compare 
risk predictions for a variety of serious illnesses and determine whether 
the companies were consistent in their predictions. We selected for 
comparison 15 common diseases and conditions that were tested by at 
least three of the four compaities; Alzheimer’s disease, atrial fibrillation (a 
^e of irregular heart beat), breast cancer, celiac disease (a chronic 
digestive problem caused by an inability to process gluten), colon cancer, 
heart attack, hypertension, leukemia, multiple sclerosis, obesity, prostate 


®The companies are not the same as the companies tested in our 2006 investigation. 

®The companies also provided consumers with ancestry reports; drug response tests; and 
predictions for various traits «uid characteristics, such as eye color. We focused our 
investigation on Testing the companies’ disease risk predictions. 
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cancer, restless leg syndrome, rheumatoid arthritis, type 1 diabetes, and 
type 2 diabetes/ 

As shown in table 1, we then selected five DNA donors and created two 
profiles for each donor, one using factual information about the donor and 
one using fictitious information, including age, race or ethnicity, and 
medical history. 


Table 1 : Donor and Profile Information 


Donor 

Profile 

Gender 

Age 

Race or Ethnicity 

Selected Medical History Information 

1 

Factual 

Femaie 

37 

Caucasian 

Colon cancer 


Fictitious 

Female 

68 

African American 

Hypertension and diabetes 

2 

Factual 

Female 

41 

Caucasian 

Breast cancer, diabetes, and heart disease 


Fictitious 

Female 

19 

Asian 

Heart arrhythmias 

3 

Factual 

Male 

48 

Caucasian 

Asthma, non-melanoma skin cancer, and heart disease 


Fictitious 

Male 

69 

Afncan American 

Auto-immune disorders 

4 

Factual 

Male 

61 

Caucasian 

Colon cancer, heart disease, and atrial fibrilation 


Fictitious 

Male 

53 

Caucasian 

Prostate cancer and hypertension 

5 

Factual 

Male 

63 

Caucasian 

Type 2 diabetes, Alzheimer’s disease, and obesity 


Fictitious 

Male 

29 

Hispanic 

Asthma and thyroid and colon cancer 


Source; OAO 

Note: We did not alter the gender on the donors' fictitious proxies because we believed that this 
difference would have been easily identified by these companies. 


For each donor, we sent two DNA samples (saliva or a cheek swab) to 
each company— one sample using the factual profile and one using the 
fictitious — to determine whether altering the donors’ backgrounds had any 
effect on the companies’ DNA analysis. Three of the four companies asked 
for age and race or ethnicity prior to purchase; only one asked for medical 
history information. We also made undercover telephone calls to the 
companies seeking additional medical advice for both our factual and 
fictitious donors. We then documented our observations on the test results 
and advice we received. It is important to emphasize that we did not 


■’Ty'pe 1 diabetes is usually first diagnosed in children, teenagers, or young adults. With this 
form of diabete.s, the cells of the pancreas no longer make insulin because the body’s 
immune system has attacked and destroyed them. Type 2 diabetes is the most common 
form of diabetes. People can develop type 2 diabetes at any age — even during childhood. 
This form of diabetes usually begins with insulin resistance, a condition in which fat, 
muscle, and liver cells do not use insulin properly. 
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conduct a rigorous scientific study; our observations are those that could 
be made by any consumer. To assess whether we received any 
scientific^Iy based or medically useful information, we consulted with 
external experts in the field of genetics and incorporated their comments 
as appropriate. Our primary consultant was Dr. James Evans, the Director 
of Adult Genetics Services at the University of North Carolina and the 
Editor-in-chief of Genetics in Medicine, the official journal of the 
American College of Medical Genetics. After we completed our proactive 
testing, we visited each company and interviewed representatives who 
were willing to speak with us. We did not notify the companies prior to 
these visits and did not specifically disclose the results of our undercover 
testing or reveal the identities of our donors or the other companies that 
we tested. 

To investigate the advertising methods used to sell DTC genetic products, 
we reviewed the Web sites of a nonrepresentative selection of 15 genetic 
testing companies, including the 4 from which we purchased tests. We 
identified the companies by again using online search terms likely to be 
used by actual consumers. Posing as fictitious consumers, we made 
contact with these companies, both by phone and in person, seeking 
additional information about genetic testing. During these contacts, we 
asked a series of questions about the reliability and usefulness of test 
results, privacy policies regarding consumers’ genetic information, and the 
sale of supplements or other products. To assess the accuracy and 
reasonableness of the marketing claims, we again consulted with external 
experts in the field of genetics. We also purchased supplements sold by 
one of the companies. 

Our findings are limited to the individual DTC genetic test companies we 
investigated and cannot be projected to any other companies. We 
performed our work from June 2009 to June 2010 in accordance with 
standards prescribed by the Council of Inspectors General for Integrity 
and Efficiency. 


Test Results Are 
Misleading and of 
Little Use to 
Consumers 


The test results we received are misleading and of little or no practical use 
to consumers. Comparing results for 15 diseases, we made the following 
observations; (1) each donor’s factual profile received disease risk 
predictions that varied across all four companies, indicating that identical 
DNA can yield contradictory results depending solely on the company it 
was sent to for analysis; (2) these risk predictions often conflicted with the 
donors’ factual illnesses and family medical histories; (3) none of the 
companies could provide the donors who submitted fictitious African 


Page 4 


GAO-1 0-847T 



41 


American and Aslan profiles with complete test results for their ethnicity 
but did not explicitly disclose this limitation prior to purchase; (4) one 
company provided donors with reports that showed conflicting 
predictions for the same DNA and profile, but did not explain how to 
interpret these different results; and (5) follow-up consultations offered by 
three of the companies provided only general information and not the 
expert advice the companies promised to provide. The experts we spoke 
with agreed that the companies’ claims and test results are both 
ambiguous and misleading. Further, they felt that consumers who are 
concerned about their health should consult directly with their physicians 
instead of purchasing these kinds of DTC genetic tests. See appendix I for 
comprehensive information on the test results we received for each donor. 

Different companies often provide different results for identical 
DNA: Each donor received risk predictions for the 15 diseases that varied 
from company to company, demonstrating that identical DNA samples 
produced contradictory results. Specificaliy, in reviewing the test results 
across all four companies for the donors' factual profiles, we found that 
Donor 1 had contradictory results for 1 1 diseases, Donor 2 for 9 diseases, 
Donor 3 for 12 diseases, Donor 4 for 10 diseases, and Donor 5 for 9 
diseases. Specific examples of these contradictory predictions are listed 
below; note that some of the diseases we compared were only tested by 
three of the four companies. To facilitate comparison among companies, 
we chose to use the terms “below average,” “average,” and “above 
average” to describe the risk predictions we received; the exact language 
used by each of the companies is reprinted in appendix I. 

• For Donor 1, Company 1 predicted an above-average risk of developing 
leukemia, while Company 2 predicted a below-average risk, and 
Company 3 reported that she had an average risk for developing the 
disease. In addition, Companies 2 and 4 told the donor that her risk for 
contracting breast cancer was above average, but Companies 1 and 3 
found her only to be at average risk. See figure 1. 


Figure 1 : Selected Contradictory Risk Predictions for Donor 1 


g Gender 

Age 

Condition 

Company 1 

Company 2 

Company 3 

Company 4 

IJ Female 

37 

Leukemia 

Above awrage 

Betow average 

Average 

Not tested 



Breast cancer 

Average 

Above average 

Average 

Above average 


.Source GAO. 


Page 5 


GAO-1 0-847T 




42 


Companies 1 and 2 clmmed that Donor 2 had an above-average risk of 
developing type I diabetes, while Company 3 reported that she was at 
below-average risk for the disease. Further, Company 2 predicted she 
was at above-average risk for restless leg syndrome, Company I 
claimed she was at below-average risk for the condition, and Company 
4 found that she was at average risk. See figure 2. 


Figure 2: Selected Contradictory Risk Predictions for Donor 2 


Gender 

Age 

Condition Company 1 

Company 2 

Company 3 

Company 4 

y Female 

41 

Type 1 diabetes Above a^«fage 

Restless leg syndrome Below average 

Above average 

Above average 

Below average 

Not tested 

Not tested 
Average 


Source- GAO. 


• Company 4 claimed that Donor 3’s risk of developing prostate cancer 
was above-average, Company 3 found that he was at below-average 
risk, and Companies 1 and 2 found that he was at average risk. For 
hypertension, Company 3 found that he had an above-average risk of 
developing the condition, Company 2 found that he was at below- 
average risk, and Company 1 found he was at average risk. See figure 3. 


Figure 3: Selected Contradictory Risk Predictions for Donor 3 


Q Gender 

Age 

Condition 

Company 1 

Company 2 

Company 3 

Company 4 

^ Male 

48 

Prostate cancer 
Hypertension 

Average 

Average 

Average 

Below average 

Below average 

Above average 

Above average 
Not tested 


5ou>ce. GAO 


• Donor 4 was told by Companies 1 and 4 that he was at above-average 
risk for celiac disease, but Company 2 reported that he was only at 
average risk. In addition, Companies 1 and 4 found that he was at 
below-average risk for multiple sclerosis, while Companies 2 and 3 
found that he was at average risk. See figure 4. 


Figure 4; Selected Contradictory Risk Predictions for Donor 4 


^ Gender 

Age 

Condition 

Company 1 

Company 2 

Company 3 

Company 4 

Y Male 

61 

Celiac disease 

Above average 

Average 

Not tested 

Above average 



Multiple sclerosis 

B^ow average 

Average 

Average 

Below average 


Source- GAO- 
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For Donor 5, Companies 2 and 3 reported an above-average risk for 
heart attacks, and Companies i and 4 identified only an average risk. 
Company 2 found him to be at below-average risk^ for atrial fibrillation, 
while Companies 1, 3, and 4 predicted an average risk. See figure 5. 


Figure 5: Selected Contradictory Risk Predictions for Donor 5 


Q Gender 

Age 

Condition 

Com(»ny 1 

CcHnpany 2 

Company 3 

Company 4 

If Male 

63 

Heart attack 

A\«rage 

Above av^age 

Above average 

Average 



Atrial libriliation 

Average 

Below a\«rage 

Average 

Average 


Source: GAO 


These contradictions can be attributed in part to the fact that the 
companies analyzed different genetic “markers" in assessing the donors’ 
risk for disease. As described in a recent article published in the science 
journal Nature, researchers determine which markers occur more 
frequently in patients with a specific disease by conducting “genome-wide 
association studies, which survey hundreds of thousands or millions of 
markers across control and disease populations."® DTC companies use 
these publicly available studies to decide which markers to include in their 
analyses, but none of the companies we investigated used the exact same 
markers in its tests. For example, Company 1 looked at 5 risk markers for 
prostate cancer, while Company 4 looked at 18 risk markers. 

In our post-test interviews, representatives from all four companies 
acknowledged that, in general, DTC genetic test companies test for 
different risk markers and that this could result in companies having 
different results for identical DNA. When we asked the representatives 
whether they thought that any DTC genetic test companies currently on 
the market were more accurate than others, all claimed that their own 
companies’ tests were better than those offered by their competitors. For 
example, Company 1 said that it offers consumers more information than 
other companies because its results are based on both preliminary 
research reports as well as clinical data. Company 2 claimed that other 
companies do not test for as many markers as it does and that while none 


®In a “research” report contained in the test results, Company i also found this donor to be 
at below-average risk for atrial fibriilarion. These conflicting reports will be discussed later 
in the testimony. 

^Pauline C. Ng, Sarah S. Murray, S^m^uel Levy, and Craig J. Venture, An Agenda for 
Perscnialized Medicine, Nature, vol. 461, October 8, 2009. 
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of the companies are “wrong,” using more markers is “probably more 
accurate.” Company 2 also stated that disparate test results from different 
companies are “caused, in part, due to a lack of guidance from the federal 
government, CDC in particular." Company 3 similarly claimed to test for 
more markers than other companies and stated that its test is “the best.” 
Company 3 also said that there is a movement within the DTC genetic test 
industry to standardize test results, but that such standardization is a work 
in progress. Finally, Company 4 claimed that it uses stricter criteria to 
select risk markers tlian other companies. Company 4 also told us that it 
has been involved in a collaborative effort with other DTC genetic test 
companies to develop standard sets of markers, but stated that there are 
many unresolved differences in philosophy and approach. 

\^^len we asked genetics experts if any of the companies’ markers and 
disease predictions were actually more accurate than the others, they told 
us that there are too many uncertainties and ambiguities in this type of 
testing to rely on any of the results. Unlike well-established genetic testing 
for diseases like cystic fibrosis, the experts feel that these tests are 
“promising for research, but the application is premature,” In other words, 
“each company’s results could be internally consistent, but not tell the full 
story. . ..(because] the science of risk prediction based on genetic markers 
is not fully worked out, and that the limitations inherent in this sort of risk 
prediction have not been adequately disclosed.” As one expert further 
noted, “the fact that different companies, using the same samples, predict 
different... directions of risk is telling and is important. It shows that we 
are nowhere near really being able to interpret [such tests].” We also asked 
our experts if any of our donors should be concerned if the companies all 
agreed on a risk prediction; for example, all four companies told Donor 1 
she was at increased risk for Alzheimer's disease. The experts told us this 
consensus means very little because there are so many demograpltic, 
environmental, and lifestyle factors that contribute to the occurrence of 
the types of diseases tested by the four companies. 

Risk predictions sometimes conflict with diagnosed medical 
conditions or family history: Four of our five donors received test 
results that conflicted with their factual medical conditions and family 
histories.^ When we asked the experts about these discrepancies, they told 
us that the results from these DTC tests are not conclusive because the 


’Company 3 is the onlj' company that asked consumers to provide medical history 
information as part of the DNA submission process. 
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tests are not diagnostic, as is noted on all of the companies Web sites. 
Because risl« are probabilistic by definition, it is very likely that 
consumers will receive results from these companies that do not coniport 
with their knowledge of their own medical histories. However, one expert 
noted that the discrepancies between actual health and the predications 
made by these companies also serve to illustrate the lack of robustness of 
such predictive tests. Moreover, experts fear that consumers may 
misinterpret the test results because they do not understand such 
distinctions. For example, a consumer with a strong family history of heart 
disease may be falsely reassured by below-average risk predictions related 
to heart attacks and consequently make poor health choices. In fact, one 
expert told us that “family history is still by far the most consistent risk 
factor for common chronic conditions. The presence of family history 
increases the risk of disease regardless of genetic variants and the current 
genetic vari^its do not explain the familial clustering of diseases.” Another 
expert stated that “the most accurate way for these companies to predict 
disease risks would be for them to charge consumers $500 for DNA and 
family medical history information, throw out the DNA, and then make 
predictions based solely on the family history information.” Examples we 
identified include the following: 

• Donor 2 has a family history of heart disease yet all four companies 
predicted that she was at average risk for having a heart attack. Donor 
2 also has a family history of type 1 diabetes, but Company 3 reported 
that she was at below-average risk for the disease. 

• Donor 3 has a family history of heart disease, but Companies 1, 2, and 3 
reported that he was at average risk for having a heart attack and 
Company 4 reported he was at below-average risk. 

• Donor 4 had a pacemaker implanted 13 years ago to treat atrial 
fibrillation. However, Company 1 and 2 found that he was at below- 
average risk for developing atrial fibrillation,* and Companies 3 and 4 
claimed that he was at average risk. Donor 4 is also a colon cancer 
survivor, but Company 2 reported that he was at average risk of 
developing the disease. 


®In another report contained in the test re.suits, Company 1 also found this donor to be at 
averse risk for atrial fibrillation. These conflicting reports will be discussed later in the 
testimony. 
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• Donor 5 has Type 2 diabetes, but Companies i, 2, and 3 indicated that 
he had an average risk of developing the disease. Donor 5 is also 
overweight, but all four companies found him to be at average risk for 
obesity. 

In our post-test interviews, representatives from all four companies 
reiterated that their tests are not diagnostic, but they all believe that their 
tests provide consumers and their doctors with useful information. 
Specifically, Company 1 stressed that its tests empower consumers to 
recognize their risk of developing a health-related condition and then take 
the information to a doctor for further discussion. Company 2 emphasized 
that its tests provide consumers with the “incentive” to be “aggressive” 
about their health, while Company 3 said its goal is to “empower 
individuals with information to help them make necessary lifestyle 
changes.” Similarly, Company 4 stated that its risk predictions are a useful 
first step in that they offer “something for the consumer and their 
physician to consider in deciding whether or when to proceed with more 
invasive or costly tests." However, experts we spoke with cautioned that 
most doctors are not adequately prepared to use DTC genetic test 
information to treat patients. In addition, experts noted that there is 
currently no data or other evidence to suggest that consumers have taken 
steps to improve their health as a result of taking DTC genetic tests. As 
one expert noted, "even if such information is found to be an especially 
effective motivator of behavioral change, we’re in trouble , . .because for 
everyone you find who is at increased disease risk, you’ll find another who 
is at decreased risk. So if this information is actually powerful in 
motivating behavior then it will also motivate undesirable behaviors in 
those found to be at low risk." 

Fictitious profiles did not receive complete test results: Many of 
these studies the companies use to niake risk predictions apply only to 
those of European ancestry. Consequently, our fictitious Asian and African 
American donors did not always receive risk predictions that were 
applicable to their race or ethnicity, although the companies either did not 
disclose these limitations prior to purchase or placed them in lengthy 
consent forms. The experts we spoke to agreed that these limitations 
should be “clearly disclosed upfront” and suggested that our fictitious 
donore try to get their money back. Companies 2 and 3 did give us a 
refund, but Company 1 refused smd company 4 never responded to our 
request. In our post-test interviews, company representatives 
acknowledged that race and ethnicity do affect disease risk predictions, 
but that most genetic research has only been done on persons of European 
ancestr>’ and therefore such indi%iduals receive more accurate results. 
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Representatives from Company 1 also said that the compaity can provide 
only current information and that one of its primary goals is to expand 
upon this research by collecting DNA from as many persons as possible. 
Further, Companies 2 and 4 stated that they believe they communicate this 
limitation to consumer on their Web sites or in their test result reports, 
though our observations do not support this claim. Examples of the 
discrepancies we identified include the following: 

• Company 1 provided Donor I’s fictitious African American profile with 
test results based on her race for just 1 of the 15 diseases we 
compared: type 2 diabetes. For the remaining diseases, Company 1 
provided a risk prediction but included a disclaimer, such as “this 
result applies to people of European ancestryc We cannot yet compute 
more precise odds” for those of African American descent. However, 
Company 1 did not explicitly disclose the fact that African Americans 
would receive incomplete results prior to purchase, even though it did 
ask consumers to specify their ethnicity as part of the purchase 
process. The company only vaguely refers to any testing limitations on 
the first page of its consent form, which states that “gene/diseasc 
associations are typically based on ethnicity and the associations may 
not have been studied in many world populations and may not apply in 
the same or similar ways across populations.” 

• Company 2 claimed on its Web site that it had “better coverage [of 
genes] associated with the most important diseases for all ethnicities” 
than its competitors. However, the company provided Donor 2’s 
fictitious Asian profile with test results for just 6 of the 15 diseases we 
compared. The company did not explain these discrepancies and did 
not disclose the testing limitations prior to purchase, even though it 
requested that consumers specify their race or ethnicity as part of the 
purchase process. The only references to these limitations are made in 
the “frequently asked questions” section and on page six of an eight- 
page service agreement, where the company notes that “the genetic 
result reported may in some cases only be applicable to a certain group 
of people, e.g. based on gender, ethnicity, lifestyle, family history etc. 
that you may or may not belong to.” 

• Company 3 sent Donor 3’s fictitious African American profile results 
forjustS ofthe 15 conditions we compared. The company did not 
disclose this limitation prior to purchase even though it requested that 
consumers specify their race or ethnicity during the purchase process. 

• For 10 of the 15 conditions we compared, Company 4 sent all of our 
donors results that applied only to individuals of European ancestry. 
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However, for restless leg syndrome, the predictions were accompanied 
by the following statement: “most conditions have only been studied in 
people of European ancestry. But this condition is a little different.” 

For atrial fibrillMion, colon cancer, type 2 diabetes, and heart attack, 
the predictions were accompanied by the following statement “most 
conditions have only been studied in people of European ancestry, but 
this one also has been studied in other groups.” The company provided 
no additional explanation as to how these differences applied to our 
donors. The only other reference to testing limitations is made on page 
five of a nine* page consent form, where the company notes that “most 
of the published studies in this area of genetic research have focused 
on people of Western European descent, We do not know if, or to what 
extent, these results apply to people of other backgrounds." 

Company 1 provided conflicting predictions for the same DNA 
within the same test result report: Company 1 provided our donors 
with conflicting risk predictions for atrial fibrillation, celiac disease, and 
obesity. In reviewing the test results for just the factual profiles, we 
observed the following: 

• Donor 1 received a “clinical report" predicting that she had an average 
risk for developing atrial fibrillation and a “research report” stating that 
she was at below-average risk for the disease, 

• Donor 2 received a “clinical report” stating that she was at below- 
average risk of developing celiac disease and a "research report” 
claiming that she was at above-average risk. 

• Donor 4 received one “research report” claiming that was at above- 
average risk for obesity and another “research report” stated that he 
was at average risk. 

According to information in the test results, the company distinguishes 
between clinical and research reports by noting that predictions based on 
the clinical reports are for "conditions and traits for which there are 
genetic associations supported by multiple, large, peer-reviewed studies.” 
In contrast, the research reports provide information “that has not yet 
gained enough scientific consensus to be included in our clinical reports.” 
However, there is no additional information explaining how consumers 
should interpret the results. Because the compainy does not offer any 
follow-up consultations on test results, our fictitious donors could not 
request clarification. When we interviewed representatives from Company 
1 about this issue after our testing, they simply reiterated the information 
contained in the results, describing research reports as being peer 
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reviewed and “almost clinical” but noting that clinical reports are “four 
star" in that they are widely accepted according to scientific standards. 

Follow-up consultations provide only general information: As part 
of the test results, all four companies provide generally accepted health 
information related to the diseases that were tested, including a 
description of symptoms, treatments, and methods of prevention. This 
information is not targeted to specific consumers; all of our donors’ results 
contained the same descriptions of treatments and methods of prevention, 
regardless of the risk predictions they received. For example, all the 
companies note that stopping smoking and increasing exercise are ways to 
reduce the risk for heart attacks. Representatives for Company 4 also 
encouraged consumers to make dietary changes such as adopting a 
MediteiTanean diet or eating curry to prevent Alzheimer’s disease, claims 
that cannot be proven, according to our experts. To supplement this 
information, Companies 2, 3, and 4 offer follow-up consultations. “ Only 
Company 4 has U.S. board-certified genetic counselors on staff for this 
purpose, but all three companies claimed on their Web sites that their 
representatives would help consumers understand the implications of 
their disease risk predictions. However, for the most part, these 
representatives provided our donors with little guidance beyond the 
information contained in the test reports; at times, it seemed as though 
they were simply reading information directly from these reports, When 
our donors asked for more information on alarming results that indicated 
that they were at increased risk for serious diseases like colon cancer and 
Alzheimer’s disease, representatives for Companies 2 and 3 pointed out 
symptoms to be aware of, but acknowledged that there is very little the 
donors could do to mitigate these risks. Representatives for Companies 2 
and 4 also conceded that the donors’ own doctors would probably not 
know what to do with the test results, a fact tltat our experts repeatedly 
noted. Examples include the following: 

• Company 2 offers follow up consultations with “experts" to help 
consumers “interpret their results.” In our post-test interviews, the 
company further noted that it provides the option of speaking with 
genetic counselors or a medic^ geneticist, but that consumers rarely 
exercise this option. Because the company is located outside the 
country, we were unable to determine whether all of its counselors are 


our post-test interviews, Company 1 told us that it is in the process of entering into an 
agreement wiUi a genetic counseling provider service to which the company will refer 
intere.sted customers. 
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board certified in die United States; however, one counselor told us 
that he was not certified. During one of our undercover follow-up calls, 
Donor 4 asked what to do about his test results in general and what 
lifestyle charges he should make as a result. The representative told 
Donor 4 that he could not tell him what to do because he was not a 
physician and that the donor should take his results to a physician if he 
wanted advice on making any changes. When Donor 4 expressed 
concern that his doctor may not know what to do with the test results, 
the expert told him “True, not all physicians are familiar with these 
tests, so if you were to take it into a physician's office, they may not be 
familiar with it” Furthermore, when discussing Donor 3's increased 
risk for colon cancer, one of Company 2’s experts told our donor that 
while he should become familiar wdth the symptoms such as blood in 
the stool, there was not much else he could do because “colon cancer 
is quite silent.” 

• Company 3 states that “because of the complexity and inherent 
uncertainties in genetic information, we recommend that you discuss 
the results of your genetic test with a genetic professional.... Our on- 
slaff Genetic Counselors are available any time to review your. . .results 
with you.” In our post-test interviews, the company further claimed that 
its genetic counselors are certified by the American Board of Genetic 
Counseling and that the counselors review family history and provide 
consumers with tidditional information that is not in the test results. 
However, our donors spoke to the same person, who admitted that she 
was not a board-certified genetic counselor. She told us that she had 
completed her master’s in genetic counseling and just had to take her 
test to become licensed. Donor 5 called Company 3 because he was 
extremely concerned about the company’s prediction that he had 
genetic markers that are highly correlated with Alzheimer’s disease. 
Instead of providing addition information, the counselor simply 
acknowledged that “there is no cure or prevention strategy with 
Alzheimer’s.” 

* Company 4 notes that its “genetic counselors are healthcare 
professionals who are trained to help you understand what genetic 
information means for you and for your family.” In our post-test 
interview, the company stressed that its counselors explain the results, 
discuss beneficial next steps, and ensure that consumers and their 
physicians understand the meaning and limitations of the tests. 
However, when Donor 2 asked what she could do about her test 
results, the counselor told her that she could take the results to a 
physician. When Donor 2 pressed the counselor about whether a 
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doctor would know what to do, the counselor responded “With this 
stufi? Probably not, no, I think they’re learning just like everyone else." 


“Personalized” 
Supplements, Bogus 
Endorsements, and 
Scientifically Invalid 
Claims among 
Deceptive Marketing 
Practices 


Posing as consumers seeking information about genetic testing on the 
Internet and through phone calls mid face-to-face meetings, we found that 
10 of the 15 companies we investigated engaged in some form of 
fraudulent, deceptive, or otherwise questionable marketing practices. For 
example, at least four companies claimed that a consumer’s DNA could be 
used to create pereonalized supplements to cure diseases. One company’s 
representative fraudulently used endorsements from high-profile athletes 
to try to convince our undercover investigators to purchase its 
supplements. He also told our fictitious consumers that they could earn 
commission checks and receive free supplements if they could convince 
their friends to purchase the products. More detailed information on our 
experiences with this company follows table 2. Another flagrant example 
of deceptive marketing involved several companies' claims that they could 
predict which sports children would excel in based on DNA analysis. We 
also found exaniples of highly misleading representations about the 
reliability of the tests and the ability of health care practitioners to use the 
results to help treat patients. In addition, two companies are placing 
consumers’ privacy at risk by condoning the potentially illegal practice of 
testing DNA without prior consent. Selected audio clips from our 
undercover calls and meetings are available at 

http://www.gao.gov/products/GAO'10-847T. Table 2 contains a selection of 
representations made by these companies. Note that companies 1 through 
4 are the same companies we proactively tested, as discussed earlier in 
this testimony. 


Table 2 : Examples of Deceptive Marketing, Misinformation, and Questionable Practices 

Source 

Representation 

Comments 

Company 5 

Representative claimed Michael Phelps used the 
companies’ supplements. Representative also claimed that 
he would be meeting with Lance Armstrong because his 
doctors thought that test was 'Ihe most amazing thing 
they’ve ever seen.” 

Representatives for Michael Pheips and Lance 
Armstrong told us that they had never heard of this 
product and had no endorsements or dealings with 
frie company, 

Company 5 

Company representative claimed that use of the company's 
supplements cured the arthritis in his knee and prevented 
him from getting high blood pressure and high choteslerol. 
He also suggested that our fictitious consumer could stop 
taking his cholesterol medication once he started taking the 
company's supplements. 

"Absolute ties," said one expert about these claims. 
Experts also stated that the claims have no scientific 
basis and consumers could suffer serious health 
consequences if they follow this advice. Moreover, 
FDA and the National Institutes of Health have 
noted that no dietary supplement can treat, prevent, 
or cure any disease. 
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Source 

Representation 

Comments 

Company 6 

Genetic counselor claimed that tests and r^aled products 
could help “repair damaged DNA.” 

Experts told us there is no scientific basis for this 
claim. 

Companies 7 
and 8 

Companies ciaim to use a consumer’s DNA and or 
genotype to create a "custom blend of nutrients” and “diet 
and exercise guidelines." 

During a conversation with one of our fictitious 
consumers, a company representative admitted that 
supplements are just "high-quality vitamins and 
minerals" and that diet and exercise guidelines are 
merely based on a consumer’s responses to a 
questionnaire. Experts told us that there is no 
scientific basis for suggesting that supplements, 
diet, or exercise can be customized to DNA, 

Companies 9 and 
10 

Web sites claim to be able to predict athletic performance 
by analyzing DNA and also to be able to determine which 
sports children will excel in. 

“In unqualified terms, (these claims] are complete 
gatPage," according to one expert. 

Companies 1, 2. 3. 
and 4 

Web sites and company representatives told us that 
consumers should bring test results to their physicians to 
be used as a "tool” for treatment. 

According to the Department of Health and Human 
Sen/ices' Secretary's Advisory Committee on 
Genetics, Health, and Society, “[practitioners] 
cannot keep up with the pace of genetic tests and 
are not adequately prepared to use test information 
to treat patients appropriately." Therefore, direct to 
consumer genetic tests may not provide any 
substantial utility to the consumer. 

Companies 4 
and 9 

Although their Web sites state that tests are not intended to 
diagnose diseases, a representative for Company 4 
claimed that its tests were '‘diagnostic” and a representative 
for Company 9 claimed that its tests were “prognostic” 
when asked about their reliability. 

Experts described these statements as "horrifying” 
and "disconcerting," because they could mislead 
consumers into thinking that they have a disease or 
provide a false sense of assurance that they don't. 

In addition, experts told us that for the types of 
conditions being tested by these companies, 
multiple studies have confirmed that DNA testing 
adds little to an analysis of a person's weight, age, 
gender, and family history. 

Company 4 

"You'd be in the high risk of pretty much getting it," is how a 
representative responded when our fictitious consumer 
asked if results indicating she was at above average risk for 
breast cancer meant she's definitely getting the disease. 

Experts also called this statement "disconcerting" 
and “horrifying” because it erroneously implies that 
the test can diagnose breast cancer and could 
needlessly alarm consumers. 

Company 6 

In response to genera! inquiries about genes and genetic 
testing, a representative stated that "genes are a symptom 
not a source of our biofogy.” 

An expert characterized this statement as 
“nonsensical." 

Companies 3 
and 4 

Although company Web sites require consumers to 
explicitly consent to genetic testing before submitting a 

DNA sample, representatives from these companies told 
our fictitious consumer that she could secretly send in her 
fiance’s DNA and “surprise” him with the results. 

One expert characterized the companies' 
willingness to conduct tests without prior consent as 
“dangerous" and "irresponsible." According to the 
Johns Hopkins Genetic and Public Policy Center, 
this “surreptitious” testing could lead to people 
Teaming of health risks or family relationships that 
he or she would prefer remain unknown." Currently 

33 states place some type of restrictions on 
surreptitious testing.’ 


Source: GAO. 


Page 16 


GAO-iO-847T 





53 


*For purpo^s of our lestimony, surreptitious testing refers to the coliection, analysis, or disclosure of 
the resufts of DMA samples witiiout the consent of the person tested. State laws restricting 
surreptitious testing vary. For example, some states prohibit surreptitious testing for health-related 
purposes while other stetes restrict such testing for other purposes, including the determination of 
parentage. In a few states, the laws restricting surreptitious testing only apply to insurance 
companies. 

Company 5: On its Web site, Company 5 claimed that it would use a 
consumer’s DNA to “create a personalized formula for nutritional 
supplements and skin repair serum with 100% active ingredients 
individually selected to enhance or diminish the biological processes 
causing you to age.” To Investigate these claims, we posed as a fictitious 
consumer interested in purchasing the product and met in person with a 
company representative. 

During our initial meeting, the representative not only fraudulently 
suggested that Michael Phelps and representatives for Lance Armstrong 
endorsed the product, he also implied that the company’s supplements 
could cure high cholesterol and arthritis, claims that one of our experts 
characterized as “absolute lies.” Moreover, the FDA and the National 
Institutes of Health have clearly stated that no dietary supplement can 
treat, prevent, or cure any disease. As part of the company’s promotional 
materials we found that the company’s DNA assessment cost $226 and that 
the customized supplements cost about $145 per month. However, if our 
fictitious consumer immediately purchased a 3-month supply of 
supplements, she would be able to get the DNA test for free. The 
representative al.so told her that she could become a company affiliate and 
earn commission checks and free products by recruiting new affiliates. 

She, along with another fictitious consumer, subsequently registered as 
company affiliates, and ultimately received commission checks totaling 
more than $250. In addition to sending us the test kits, the company sent 
us packages of starter supplements in a bag that was not labeled with an 
ingredient list. 

In an attempt to compare the test results from Company 5 with the results 
we received from Companies 1 through 4, we again used the same five 
donors and replicated the same methodology: submitting DNA samples 
using one factual profile and one fictitious profile. However, when we 
received the results, we found that Company 5 did not provide a set of risk 
predictions for specific diseases, making it impossible for us to compare 
the results against those we received from the other four companies. 
Instead, the company sent our donors a list of gene variants tested, a 
description of bodily functions affected by those variants, and a 
determination of whether the donors needed additional “nutritional 
support” to maintain health. In comparing the results, we found that each 
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donor appeared to have a unique assessment and that using the fictitious 
profile did not seem to affect the results. However, the results were so 
ambiguous and confusing that they did not provide meaningful 
information. For example: 

• Donor 1 was told that she needed “maximum support” to maintain the 
“VDR gene” which accounts for “75% of the entire genetic influence on 
bone density” among healthy people. Maximum support means that the 
“protein molecule expressing a specific enzyme, hormone, cytokine or 
structural protein is functioning minimally" and maximum nutritional 
support is needed to keep the body functioning optimally. 

• Donor 5 was told that he needed “added support" to maintain the 
“EPHX" gene, which “detoxifies" epoxides or “highly reactive foreign 
chemicals present in cigarette smoke, car exhaust, charcoal-grilled 
meat, smoke from wood burning, pesticides, and alcohol." “Added 
support” means that the gene is functioning less than optimally and 
therefore needs added nutritional support. 

According to one of the experts we spoke with, those claims are simply 
“nonsensical” and “while it is true that one can find alleles^'’ of many of 
these genes that don’t have the same activity as ‘normal,’ we have no idea 
of (a) whether that reduced activity has any real health implications and 
(b) what one would reasonably do about it if so." 

Along with the test results, the company sent supplements that it claimed 
were "blended” based on our donors' DNA assessments. The supplements 
arrived in the same type of unlabeled bag as the starter supplements. This 
time, the ingredients were printed inside the test result booklet sent to 
each donor and included substances such as raspberry juice powder, 
green tea extract, and garlic powder. The recommended daily dose is 10 
supplements per day. Based on a review of all the ingredient lists, our five 
donors appeared to get supplements with different combinations of 
substances. However, we did not test the supplements to verify their 
contents. Moreover, an expert we spoke with told us that there is no 
scientific basis for claiming that supplements can be customized to DNA. 

In post-test interviews, Company 5 told us that this company differs from 
others in that it does not attempt to diagnose or calculate a predisposition 


‘®An allele is one member of a pair or series of genes that occupy a specific position on a 
specific chromosome. 
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to any disease. Instead, tiie company said that it; focuses on the overall 
health and well-being of their clients by creating personalized nutritional 
supplements based on their client’s specific DNA. When -we asked about 
the ingredients in the supplements, the company told us that all 
supplements have a base formula of ingredients that their scientists have 
determined to be “beneficial for everyone.” Additional nutrients are then 
added to the base formula based on deficiencies identified by the 
company’s DNA test. When we asked about the endorsements, we were 
told that several celebrities and professional athletes use the company’s 
products, but that many of these high-profile clients do not want to 
disclose this affiliation. 


CnrrprfivP Aptinn f’DA, the National institutes of Health, and FTC on our findings 

May 25, 2010; June 7, 2010; and June 17, 2010, respectively. In addition, 
Briefings we have referred ail the companies we investigated to FDA and FTC for 

appropriate action. 


Mr. Chairman, this concludes my statement. I would be pleased to aitswer 
any questions that you or other members of the committee may have at 
this time. 
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Appendix 1: Test Results by Donor 


This appendix provides (1) a description of both the factual and fictitious 
profiles used by each donor fuid (2) tables documenting the risk 
predictions we received from ail four companies for the 15 diseases we 
compared. 

To the extent possible, we have used in the risk prediction language 
directly from the test results. However, Company 2 did not use terms like 
“average” or “below average" to describe risk. Instead the company used 
charts sho5ving each consumer’s risk level as compared to others with the 
consumer’s gender and ethnicity or as compared to those of European 
ancestry. 'The results were color coded, with green to light green appearing 
to correspond to a below-average risk level, yellow corresponding to an 
average risk level, and orange and red corresponding to an above-average 
risk level. To facilitate comparison, we chose to use these corresponding 
terms to describe the results, as shown in the table. In addition. Company 
i used two different types of reports in its test results; clinical and 
reseeu'ch. According to the company, the clinical reports contain 
“information about conditions and traits for which there are genetic 
associations support.ed by multiple, large, peer-re\iewed studies,” 

Research reports contain “information from research that has not yet 
gained enough scientific consensus to be included in our clinical reports.” 
Where applicable, we noted when a risk prediction was derived from a 
research report; all the other predictions were derived from the clinical 
reports. 

Donor 1: Donor 1 is a 37-year old Caucasian female, who eats a balanced 
diet and exercises regularly. She has elevated cholesterol and arthritis in 
her back, In addition, she has a strong family history of colon cancer and a 
grandparent who was diagnosed with dementia. In Donor i’s fictitious 
profile, she is a 68-year old, African American female, who is overweight 
and rarely exercises. She has type 2 diabetes, hypertension, and asthma, 
but has no family history of colon cancer or dementia. 


Table 3: Comparison of Test Results for Donor 1 


Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Alzheimer's disease 

Factual 

Not tested 

Above average 

Increased susceptibility 

Above average 


Fictitious 

Not tested 

Not tested 

Increased susceptibility 

Above average 

Atrial fibhiiation 

Factual 

Typical and decreased 

Average 

Average predisposition 

About average 


(research) 
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Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 


Fictitious 

Typical and decreased 
(research) 

Not tested 

Not tested 

About average 

Breast cancer 

Factual 

Typical 

Above average 

Average predisposition 

Greater than most 
women’s 


Fictitious 

Typical 

Not tested 

Average predisposition 

Greater than most 
women’s 

Ceiiac disease 

Factual 

Decreased and typical 
(research) 

Average 

Not tested 

Beiow average 


Fictitious 

Decreased and typical 
(research) 

Not tested 

Not tested 

Beiow average 

Coion cancer 

Factual 

Elevated 

Above average 

Increased susceptibility 

Above average 


Fictitious 

Elevated 

Not tested 

Not tested 

Above average 

Heart attack 

Factual 

Decreased 

Average 

Average predisposition 

Average 


Fictitious 

Decreased 

Not tested 

Not tested 

Average 

Hypertension 

Factual 

Elevated (research ) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Not tested 

Not tested 

Not tested 

Leukemia 

Factual 

Elevated (research) 

Below average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Not tested 

Not tested 

Not tested 

Multiple sclerosis 

Factual 

Decreased 

Average 

Average predisposition 

Below average 


Fictitious 

Decreased 

Not tested 

Not tested 

Below average 

Obesity 

Factual 

Typical and typical 
(research) 

Below average 

Average predisposition; 

Below average 


Fictitious 

Typical and typical 
(research) 

Not tested 

Not tested 

Below average 

Prostate cancer 

Factual 

Not applicable 

Not applicable 

Not applicable 

Not applicable 


Ficiiiious 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Restless leg 
syndrome 

Factual 

Decreased 

Below average 

Not tested 

Below average 


Fictitious 

Decreased 

Not tested 

Not tested 

Below average 

Rheumatoid arthritis 

Factuai 

Decreased 

Below average 

Average predisposition 

Below average 


Fictitious 

Decreased 

Not tested 

Not tested 

Below average 

Type 1 diabetes 

Factual 

Elevated 

Above average 

Do not show strong 
susceptibility 

Not tested 


Fictitious 

Elevated 

Not tested 

Not tested 

Not tested 

Type 2 diabetes 

Factual 

Typical 

Average 

Average predisposition 

Below average 


Fictitious 

Typical 

Below average 

Average predisposition 

Beiow average 


Source: GAO analysis o< results four companies. 
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Donor 2: Donor 2 is a 41-year-old Caucasian female. She is in good health; 
however she has a family history of breast cancer, type 1 diabetes, and 
heart disease. In Donor 2’s fictitious profile, she is a 19'year-old Asian 
female who smokes, drinks and uses recreational drugs. She suffers from 
heart arrhythmias and an elevated resting heart rate, but has no family 
history of breast cancer or diabetes. 


Table 4: Comparison of Test Results for Donor 2 




Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Alzheimer's disease 

Factual 

Not tested 

Below average 

Do not show strong 
susceptibility 

Below average 


Fictitious 

Not tested 

Not tested 

Do not show strong 
susceptibility 

Below average 

Atrial fibrillation 

Factual 

Elevated and typical 
(research) 

Average 

Increased susceptibility 

Above average 


Fictitious 

Elevated and typical 
(research) 

Below average 

Average predisposition 

Above average 

Breast cancer 

Factual 

Typical 

Above average 

Average predisposition 

Average 


Fictitious 

Typical 

Average 

Average predisposition 

Average 

Cetiac disease 

Factual 

Elevated and decreased 
(research) 

Below average 

Not tested 

Below average 


Fictitious 

Decreased and elevated 
(research) 

Not tested 

Not tested 

Below average 

Colon cancer 

Factual 

Typical 

Below average 

Average predisposition 

Below average 


Fictitious 

Typical 

Average 

Increased susceptibility 

Below average 

Heart attack 

Factual 

Typical 

Average 

Average predisposition 

Average 


Fictitious 

Typical 

Below average 

Average predisposition 

Average 

Hypertension 

Factual 

Typical (research) 

Average 

Increased susceptibility 

Not tested 


Fictitious 

Typical (research) 

Not tested 

Increased susceptibility 

Not tested 

Leukemia 

Factual 

Elevated (research) 

Average 

Increased susceptibility 

Not tested 


Fictitious 

Elevated (research) 

Not tested 

Not tested 

Not tested 

Multiple sclerosis 

Factual 

Decreased 

Average 

Average predisposition 

Below average 


Fictitious 

Decreased 

Not tested 

Not tested 

Below average 

Obesity 

Factual 

Typical and typicaf (research) 

Average 

Average predisposition 

About average 


Fictitious 

Typical and typical (research) 

Not tested 

Increased susceptibility 

About average 

Prostate cancer 

Factual 

Not applicable 

Not applicable 

Not applicable 

Not applicable 


Fictitious 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Restless leg syndrome 

Factual 

Decreased 

Above average 

Not tested 

About average 


Fictitious 

Decreased 

Not tested 

Not tested 

Abut average 
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Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Rheumatoid arthritis 

Factual 

Decreased 

Below average 

Do not show strong 
susceptibility 

Below average 


Fictitious 

Typical 

Average 

Average predisposition 

Below average 

Type 1 diabetes 

Factual 

Elevated 

Above average 

Do not show strong 
susceptibility 

Not tested 


Fictitious 

Elevated 

Not tested 

Increased susceptibility 

Not tested 

Type 2 diabetes 

Factual 

Typical 

Average 

Average predisposition 

About average 


Fictitious 

Typical 

Above average 

Average predisposition 

About average 


Souice GAO ana!y^ Of ftom four 0001080108 
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Donor 3: Donor 3 is a 48-year-oid Caucasian male who has never smoked 
and rarely drinks. The donor has asthma as well as a family history of 
heart disease. In Donor 3’s fictitious profile, he is a 69-year-old African 
American male who is overweight, smokes, and is in somew'hat poor 
health. He has a family history of bone and lung cancer, but no history of 
asthma or heart disease. 


Table 5: Comparison of Test Results for Donor 3 




Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Alzheimer’s disease 

Factual 

Not tested 

Average 

Increased susceptibility 

Above average risk 


Fictitious 

Not tested 

Not tested 

Increased susceptibility 

Above average 

Atrial libriilation 

Factual 

Typical and decreased 
(research) 

Average 

Average predisposition 

About average 


Fictitious 

Typical and decreased 

(research) 

Not tested 

Not tested 

About average 

Breast cancer 

Factual 

Not applicable 

Not applicable 

Not applicable 

Not applicable 


Fictitious 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Celiac disease 

Factual 

Decreased and typical 
(research) 

Below average 

Not tested 

Below average 


Fictitious 

Decreased and typical 
(research) 

Not tested 

Not tested 

Below average 

Colon cancer 

Factual 

Typical 

Above average 

Increased susceptibility 

Above average 


Fictitious 

Typical 

Not tested 

Not tested 

Above average 

Heart attack 

Factual 

Typical 

Average 

Average predisposition 

Beiow average 


Fictilious 

Typical 

Not tested 

Not tested 

Below average 

Hypertension 

Factual 

Typical (research) 

Below average 

increased susceptibility 

Not tested 


Fictitious 

Typical (research) 

Not tested 

Not tested 

Not tested 

Leukemia 

Factual 

Elevated (research) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Not tested 

Not tested 

Not tested 

Multiple sclerosis 

Factual 

Decreased 

Average 

Average predisposition 

Beiow average 


Fictitious 

Decreased 

Not tested 

Not tested 

Below average 

Obesity 

Factual 

Typical and typical 
(research) 

Average 

Average predisposition 

About average 


Fictitious 

Typical and typical 
(research) 

Not tested 

Not tested 

About average 

Prostate cancer 

Factual 

Typical 

Average 

Do not show strong 
susceptibility 

Greater than most men’s 


Fictitious 

Typical 

Below average 

Average predisposition 

Greater than most men’s 
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Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Restless leg syndrome 

Factual 

Elevated 

Average risk 

Not tested 

Higher than most people 


Fictitious 

Elevated 

Not tested 

Not tested 

Higher than most people 

Rheumatoid arthritis 

Factual 

Elevated 

Above average 

Average predisposition 

Above average 


Fictitious 

Elevated 

Not tested 

Not tested 

Above average 

Type 1 diabetes 

Factual 

Elevated 

Average 

Do not show strong 
susceptibility 

Not tested 


Fictitious 

Elevated 

Not tested 

Not tested 

Not tested 

Type 2 diabetes 

Factual 

Typical 

Average 

Average predisposition 

About average 


Fictitious 

Typical 

Below average 

Average predisposition 

About average 


Sou'c«: GAO analysis ^ results Irom four companies. 
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Donor 4: Donor 4 is a 61-year-old Caucasian male who smokes. The donor 
has elevated cholesterol, has an elevated resting heart rate, and has had 
colon cancer. Thirteen years ago, the donor had a pacemaker implanted to 
treat atrial fibrillation. In Donor 4’s fictitious profile, he is a 53-year-old 
Caucasian male who has never smoked. He has hypertension and prostate 
cancer but has no family history of colon cancer or atrial fibrillation. 


Table 6; Comparison of Test Results for Donor 4 


Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Alzheimer’s disease 

Factual 

Not tested 

Below average 

Not tested 

Below average 


Fictitious 

Not tested 

Below average 

Average predisposition 

Below average 

Alrial fibrilation 

Factual 

Typical and decreased 
(research) 

Below average 

Average predisposition 

About average 


Fictitious 

Typical and decreased 
(research ) 

Below average 

Average predisposition 

About average 

Breast cancer 

Factual 

Not applicable 

Not applicable 

Not applicable 

Not applicable 


Fictitious 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Celiac disease 

Factual 

Elevated and typical 
(research) 

Average 

Not tested 

Higher risk than most 
people 


Fictitious 

Elevated and typical 
(research) 

Average 

Not tested 

Higher risk than most 
people 

Coion cancer 

Factual 

Elevated 

Average 

Increased susceptibility 

Above average 


Fictitious 

Elevated 

Average 

Increased susceptibility 

Above average 

Heart attack 

Factual 

Typical 

Average 

Increased susceptibility 

Average 


Fictitious 

Typical 

Average 

Increased susceptibility 

Average 

Hypertension 

Factual 

Elevated (research) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Average 

Average predisposition 

Not tested 

Leukemia 

Factual 

Elevated (research) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Average 

Average predisposition 

Not tested 

Multiple sclerosis 

Factual 

Decreased 

Average 

Average predisposition 

Below average 


Fictitious 

Decreased 

Average 

Average predisposition 

Below average 

Obesity 

Factual 

Typical and elevated 
(research) 

Average 

Average predisposition 

About average 


Fictitious 

Elevated and typical 
(research) 

Average 

Average predisposition 

About average 

Prostate cancer 

Factual 

Typical 

Above average 

Average predisposition 

Greater than most men’s 


Fictitious 

Typical 

Above average 

Average predisposition 

Greater than most men’s 

Restless leg syndrome 

Factual 

Decreased 

Below average 

Not tested 

Below average 
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Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 


Fictitious 

Decreased 

Beiow average 

Not tested 

Below average 

Rheumaioid arthritis 

Factual 

Decreased 

Below average 

Do not show strong 
susceptibility 

Below average 


Fictitious 

Decreased 

Below average 

Do not show strong 
susceptibility 

Below average 

Type 1 diabetes 

Factual 

Decreased 

Average 

Do not show strong 
susceptibility 

Not tested 


Fictitious 

Decreased 

Average 

Do not show strong 
susceptibility 

Not tested 

Type 2 diabetes 

Factual 

Typical 

Average 

Average predisposition 

About average 


Fictitious 

Typical 

Average 

Average predisposition 

About average 



Source: 

CAO ariaiysis rssuRs frw four companies. 
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Donor 5: Donor 5 is a 63-year-oId Caucasian maie who eats a balanced 
diet and exercises. He has elevated cholesterol and blood sugar. The donor 
suffers from type 2diabetes and is obese. He also has a family histoiy of 
Alzheimer’s disease. In Donor 5’s fictitious profile, he is a 29-year-old 
Hispanic male who chews tobacco and suffers from asthma. However, he 
has no family history of diabetes or Alzheimer's disease. 


Table 7: Comparison of Test Results for Donor 5 


Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Alzheimer’s disease 

Factual 

Not tested 

Above average 

Genetic markers are 
highly correlated with this 
disease 

Above average 


Fictitious 

Not tested 

Above average 

Genetic markers are 
highly correlated with this 
disease 

Above average 

Atrial fibrillation 

Factual 

Typical and decreased 
(research) 

Below average 

Average predisposition 

About average 


Fictitious 

Typical and decreased 
(research) 

Average 

Average predisposition 

About average 

Breast cancer 

Factual 

Not applicable 

Not applicable 

Not applicable 

Not applicable 


Fictitious 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Celiac disease 

Factual 

Elevated and decreased 
(research) 

Above average 

Not tested 

Higher risk than most 
people 


Fictitious 

Elevated and decreased 
(research ) 

Above average 

Noted tested 

Higher risk than most 
people 

Colon cancer 

Factual 

Decreased 

Average 

Average predisposition 

Average 


Fictitious 

Decreased 

Average 

Average predisposition 

Average 

Heart attack 

Factual 

Typical 

Above average 

Increased susceptibility 

Average 


Fictitious 

Typical 

Above average 

increased susceptibility 

Average 

Hypertension 

Factual 

Elevated (research) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Average 

Average predisposition 

Not tested 

Leukemia 

Factual 

Elevated (research) 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated (research) 

Average 

Average predisposition 

Not tested 

Muttipte sclerosis 

Factual 

Decreased 

Average 

Average predisposition 

Below average 


Fictitious 

Decreased 

Average 

Average predisposition 

Below average 

Obesity 

Factual 

Typical and typical 
(research) 

Average 

Average predisposition 

About average 


Fictitious 

Typical and typical 
(research) 

Average 

Average predisposition 

About average 
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Risk predictions 


Disease or condition 

Profile 

Company 1 

Company 2 

Company 3 

Company 4 

Prostate cancer 

Factual 

Typical 

Average 

Average predisposition 

Average 


Fictitious 

Typical 

Average 

Average predisposition 

Average 

Restless leg syndrome 

Factual 

Decreased 

Above average 

Not tested 

Higher than most people 


Fictitious 

Decreased 

Above average 

Not tested 

Higher than most people 

Rheumatoid arthritis 

Factual 

Decreased 

Beiow average 

Do not show strong 
susceptibility 

Beiow average 


Fictitious 

Typical 

Beiow average 

Do not show strong 
susceptibility 

Beiow average 

Type 1 diabetes 

Factual 

Elevated 

Average 

Average predisposition 

Not tested 


Fictitious 

Elevated 

Average 

Average predisposition 

Not tested 

Type 2 diabetes 

Factual 

Typical 

Average 

Average predisposition 

Above average 


Fictitious 

Elevated 

Average 

Average predisposition 

Above average 


Source'. QAO analysis o* 'esufts liom four companies. 
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Mr. Stupak. Thanks, Mr. Kutz. 

Dr. Shuren, your testimony, please. 

TESTIMONY OF JEFFREY SHUREN, M.D. 

Dr. Shuren. Good morning. And I’m pleased to explain FDA’s re- 
cent activities related to direct-to-consumer genetic tests, also 
called DTC or direct access g:enetic tests. 

Scientific advances resulting from the Human Genome Project 
have created opportunities to better identify people at risk for par- 
ticular medical conditions and to target medical treatments based 
on the chances that the patient will respond to a treatment or ex- 
perience an adverse event based on their genetic profile. FDA sup- 
ports the promise and development of innovative genetic tests. 

However, the field of personalized medicine will not make good 
on that promise if the in-vitro diagnostic tests doctors and patients 
rely on are inaccurate, with only a tenuous link between what the 
test measures and its clinical significance. Failure to validate the 
accuracy, reliability, and clinical implications of the test can result 
in patient harm from misdiagnosis, failure to treat, delay or inap- 
propriate treatment, or avoidable adverse events. Those risks can 
be increased when the test is marketed directly to consumers with- 
out medical advice or genetic counseling. 

A genetic test is subject to FDA oversight only if it is a medical 
device — that is, if it is intended in the use of diagnosis, cure, treat- 
ment, mitigation, or prevention of disease. A test to determine a 
person’s risk of developing heart disease is a device, but a test to 
determine ancestry or curly hair is not a device. 

At the time of the 2006 GAO investigation, most of these 
diagnostics were nutritional genetic tests that assess what kinds of 
foods consumers should eat and dietary supplements they should 
take. FDA followed up with those companies, and FDA, CDC, and 
FTC published a cautionary statement on DTC genetic tests. 

In 2007, FDA began meeting with some of the companies that 
are the subject of the GAO’s new investigation. FDA’s Center for 
Devices did not inform these companies that they could lawfully 
market their tests without FDA oversight. Instead, the Center met 
with them to gain a better understanding of what they were doing 
or planning to do. At that time, these tests were being marketed 
for such purposes as antiquity determinations. 

Since then, though, we have seen changes in the number and 
types of claims being made. One company provided test reports for 
17 conditions in 2008 but provides over 100 types of results now. 
Some companies now are making claims about high-risk medical 
indications like cancer, about the likelihood of responding to a spe- 
cific drug. In many cases, the link between the genetic results and 
the risk of developing a disease or drug response has not been well- 
established. Even the experts don’t know what the results mean. 

Marketing DTC can increase the risk of the test because a pa- 
tient may make a decision without a medical professional that ad- 
versely affects their health based on a false result, such as stopping 
or changing the dose of a medication. 

More aggressive DTC marketing efforts became evident recently 
when Pathway Genomics was poised to offer their home-use saliva- 
collection kit directly to consumers through more than 6,000 
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Walgreen stores. 23andMe is marketing to consumers on Ama- 
zon.com. 

The escalation and risk in aggressive marketing caused FDA to 
notify Pathway Genomics on May 10 of this year that their offering 
appeared to meet the definition of a medical device. On June 10, 
FDA sent similar letters to four other diagnostic test firms offering 
their tests directly to consumers. FDA considers all of these prod- 
ucts to be a medical device on the basis of the manufacturers’ 
claims about the test results. 

In addition, a letter was sent to Illumina, Incorporated, for sup- 
plying an unapproved genetic test to several of these DTC compa- 
nies. 

All six companies have been invited to discuss further the regu- 
latory status of their products with FDA. FDA is meeting with 
these companies now and may take additional actions, depending 
on the outcome of those meetings. Earlier this week, we sent simi- 
lar letters to 14 other firms marketing DTC genetic tests. 

FDA supports consumers having information about their genetic 
profile. We just believe consumers should have results that are ac- 
curate, supported by sound science, and understandable. We are 
not being paternalistic; we are being patient advocates. 

I commend the subcommittee’s efforts to further the dialogue 
about the safety and effectiveness of genetic tests being marketed 
today. 

Mr. Chairman, that concludes my formal remarks. 

[The prepared statement of Dr. Shuren follows:] 
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INTRODUCTION 


Good morning, I am Dr. Jeff Shuren, Director of the Center for Devices and Radiological Health 
(CDRH or the Center) at the Food and Drug Administration (FDA or the Agency). I am pleased 
to be here this morning to explain FDA’s recent activities related to direct-to-consumer (DTC) 
genetic tests and our future plans for the regulation of laboratory-developed tests. 

Scientific advances resulting from the Human Genome Project completed in 2003 have expanded 
our understanding of the genetic contribution to health and disease. These advances have also 
resulted in the development of new tests that can better identify individuals at risk for particular 
medical conditions and target medical treatments based on the likelihood that a patient will 
respond or experience an adverse event based on their individual genetic profile. FDA supports 
the promise and development of innovative genetic tests. 

As Margaret A. Hamburg, M.D., Commissioner of Food and Drugs, and Francis S. Collins, 

M.D., Ph.D., Director of the National Institutes of Health, note in their jointly authored article 
entitled “The Path to Personalized Medicine,” published in the June 1 5, 2010, New England 
Journal of Medicine, “Major investments in basic science have created an opportunity for 
significant progress in clinical medicine. Researchers have discovered hundreds of genes that 
harbor variations contributing to human illness, identified genetic variability in patients’ 
responses to dozens of treatments, and begun to target the molecular causes of some diseases. In 
addition, scientists are developing and using diagnostic tests based on genetics or other 
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molecular mechanisms to better predict patients’ responses to targeted therapy. . , . Together, we 
have been focusing on the best ways to develop new therapies and optimize prescribing by 
steering patients to the right drug at the right dose at the right time.” 

However, Dr. Hamburg and Dr. Collins also note that the field of personalized medicine will not 
make good on that promise if the in vitro diagnostic tests on which practitioners and patients rely 
to inform treatment decisions are inaccurate or the link betw'een what the test measures and its 
clinical significance is tenuous. Failure to validate the accuracy, reliability, and clinical 
implications of a test can result in patient harm from misdiagnosis, failure to treat, delay in 
treatment, inappropriate treatment, or avoidable adverse events. 

OVERVIEW OF FEDERAL REGULATION 

Congress gave FDA explicit authority to regulate medical devices, including in vitro diagnostic 
tests, in the 1976 Medical Device Amendments to the Federal Food. Drug, and Cosmetic Act 
(FD&C Act or the Act). In vitro diagnostic devices (IVDs) are those reagents, instruments, and 
systems intended for use in the diagnosis of disease or other conditions, including a 
determination of the state of health, in order to cure, mitigate, treat, or prevent disease or 
conditions arising from a disease. Genetic tests are a type of IVD. 

Under the Act, FDA assigns medical devices to one of three “classes" based upon their attendant 
risks. The level of regulation applied to IVD devices is based primarily upon risk to the patient 
of an undetected incorrect test result. 
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• Class I, subject only to general controls applicable to all devices, is the lowest risk 
category for a device. Class 1 IVDs include certain reagents and instruments, as well as a 
number of highly adjunctive IVD tests, where one test is dependent on the results of 
another: consequently an incorrect result would generally^ be detected easily. Most Class 

I devices are exempt from premarket review. An example of a Class 1 test is a luteinizing 
hormone test that, if it gives a false result, may lead to delayed conception but is unlikely 
to directly harm the patient. 

• Class !I, generally subject to general controls and special controls, is the moderate-risk 
category for a device, and includes many standard laboratory tests, such as chemistry and 
immunology tests. Most Class II tests are subject to FDA review through premarket 
notification under section 510{k) of the Act. For example, a false sodium result (a Class 

II test) may be life-threatening if the error is unrecognized and treatment decisions to 
correct the sodium level are made based on the false result. 

• Class III, subject to premarket approval requirements, is the highest risk category for a 
device and includes devices and tests that present a potentially unreasonable risk of 
illness or injury. For example, a false negative result for a hepatitis C virus test (a Class 

III test) may result in failure to provide appropriate treatment, leading to risk of liver 
failure due to delayed treatment. In addition, without the knowledge that he or she is 
infected, the patient may put others at risk by spreading the disease. 

Many IVD tests are Class II or Class III devices, and some also may be biological products 
subject to section 351 of the Public Health Service Act. In addition to premarket controls, the 
FD&C Act provides FDA with authority to perform post-market review, and monitor adverse 
events or even mandate a recall if, based on adverse event reports or other data, there is a 
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reasonable probability that a test could cause serious adverse health consequences or death in 
clinical use. 

Federal oversight of IVDs includes oversight of laboratories that perform these tests by the 
Centers for Medicare and Medicaid Services (CMS) under the Clinical Laboratory Improvement 
Amendments of 1988 (CLIA), and the Federal Trade Commission (FTC) under the Federal 
Trade Commission Act (FTCA). Under CLIA. CMS regulates laboratory testing activities 
performed on humans in the United States for health purposes, covering more than 200.000 
laboratory entities. FDA's role under CLIA is to categorize commercially marketed IVDs in 
terms of their complexity. This complexity categorization determines the stringency of 
requirements to which the laboratories performing the tests are subject and the attendant 
personnel education, training, and skill level required. 

CLIA and FDA regulations complement one another. CLIA regulations focus on the quality of 
the clinical testing process, such as laboratory quality control; i.e.. daily check that the test is 
working, external accuracy checks, credentials of laboratory personnel, and documentation of 
laboratory procedures. FDA regulations address the safet\' and effectiveness of the diagnostic 
tests themselves and the quality of the design and manufacture of the diagnostic tests. 

Section 5 of the FTCA prohibits unfair or deceptive acts or practices in or affecting commerce. 
Section 12 of the FTCA specifically prohibits the dissemination of false advertisements for 
foods, drugs, devices, services, or cosmetics. The FTC analyze.s the role of advertising in 
bringing health-related information to consumers and can bring law enforcement actions against 
false or deceptive advertising. 
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OVERVIEW OF FDA REGULATION OF GENETIC TESTS 


The purpose of genetic tests includes predicting risk of disease, screening newborns, directing 
clinical management, identifying carriers, and establishing prenatal or clinical diagnoses or 
prognoses in individuals, families, or populations. To date, 353 U.S, laboratories have listed 
themselves on a voluntary website that provides information about laboratories offering genetic 
tests, but estimates are that there may be as many as 700 laboratories offering such tests. 

A genetic test is only subject to FDA oversight if it is a medical device; that is, if it is intended 
for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or 
prevention of disease. For example, a test to determine a person’s risk of developing heart 
disease is a device, whereas a test to determine ancestry is not a device, The type of genetic 
testing has changed over the past two decades. Whereas early tests tended to identify a single 
genetic mutation and a patient’s risk for developing a disease, some newer tests evaluate 
thousands of genes or the entire genome and report out risk for a di.sease based on the 
combination of dozens of genetic variations. 

There cun'ently are two paths to market for a genetic test used in clinical management of 
patients, as is the case for other IVDs, One is through development of a commercial test kit by 
an IVD device manufacturer for distribution to multiple laboratories. The Agency has exercised 
its regulatory authority over these products and has approved several tests for specific genetic 
factors. 
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The second pathway is through the development of a lest by a laboratory for use only by that 
laboratory; these are commonly called laboratory-developed tests (LDTs). Conservative 
estimates are that there are between 2,500 - 5.000 LDTs, including genetic tests that are 
developed and offered by hundreds of different laboratories. 


FDA has the authority to regulate LDTs as it does all IVDs. The extent of FDA oversight of an 
IVD, such as a genetic test that meets the definition of a device, is based on the risk of an 
inaccurate result from the test, not who makes the tests or their business models. However, 
although FDA has the authority to regulate LDTs, FDA has generally exercised enforcement 
discretion since the device law was passed in 1976. At that time tests made by laboratories were 
generally low-risk diagnostic tools or relatively simple, w'ell-understood tests that diagnosed rare 
diseases and conditions, and which were more dependent on expert interpretation. Therefore, the 
accuracy of the results w'as more dependent on the expertise of the pathoiogist/laboratorian than 
on the design of the test. Furthermore, these LDTs were used by pathologists/laboratorians and 
the results reported to physicians within a single institution where both professionals were 
actively involved in the care of the patient being tested. Most genetic tests being offered today 
are LDTs. 


The nature of laboratory-developed tests has changed over the last 30 years, but most 
dramatically in the last few years. Today, LDTs are increasingly used to assess high-risk but 
relatively common diseases and conditions, often are used to provide critical information for 
patient treatment decisions, rely on novel (sometimes preliminary) scientific findings to support 
their usefulness, often require complex software and may incorporate automated interpretation in 
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lieu of expert interpretation, often are used when there are alternative tests available that have 
been cleared or approved by FDA, and are performed in commercial laboratory settings that are 
geographically separate from the patient’s primary health care professional and health care 
setting. In addition, some entities marketed their tests without prior FDA review, claiming that 
they are LDTs, when they are not. Furthermore, the ability of laboratories to market tests 
without any regulatory oversight creates a disincentive for traditional manufacturers to develop 
new tests, thereby stifling innovation. 

FDA has observed the following problems with some LDTs in recent years: 

• Faulty data analysis 

• Exaggerated clinical claims 

• Fraudulent data 

• Lack of traceability/change control 

• Poor clinical study design 

• Unacceptable clinical performance 

FDA believes that a test used for patient care should have the same assurances of safety and 
effectiveness whether it is manufactured for distribution to multiple laboratories or created for 
use in only one laboratory. Premarket review of moderate and high risk LDTs would ensure that 
the tests are evaluated for analytical validity and clinical validity, based on their claimed 
intended use, and would provide an independent and unbiased assessment of the data used to 
support analytical and clinical claims for those LDTs. This is important because when tests are 
not well validated, the possibility of incorrect results, which can lead to misdiagnosis or 
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inappropriate treatment decisions, increases. Premarket review would also ensure that labeling 
includes the test claims, the data that support those claims, how the te.st may be interpreted, and 
the limitations of the test. FDA’s post-market surveillance and enforcement tools ensure that 
tests remain safe and effective once on the market. 

In 2001, the Secretary's Advisory Committee on Genetic Testing recommended that "the Food 
and Drug Admini.stration should be involved in the review of all new genetic tests regardless of 
how they are fomtulated and provided."’ In 2008, the Secretary’s Advisory Committee on 
Genetics, TTealth. and Society recommended that FD.A address all genetic testing using a risk- 
based approach. 

Historically. FDA’s oversight of genetic testing has been focused intensively on commercial test 
kits. The Agency is now engaging in a public dialogue on how it should develop a consistent, 
reasonable, and fair approach to all genetic tests, whether packaged as kits or provided as LDTs. 
to ensure safety and promote innovation, 

GENETIC TESTS BEING SOLD DIRECTLY TO CONSUMERS 

An emerging market segment for the laboratory testing industry' i.s direct-to-consumer testing. A 
few companies have sought to popularize genetic testing through advertisements and social 
media. FDA has been aw'are of these companies marketing to consumers for several years. At 
the time of the 2006 Government Accountability Office (GAO) investigation of DI’C testing, 
most of these diagnostics were "nutritional genetic" tests — tests to assess what kinds of foods 
individual consumers should eat and dietary supplements they should take. FD-4 followed up 
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with the companies and FDA. CDC. and FTC published a cautionary statement on DTC genetic 
tests. 

New DTC genetic tests subsequently came on the market. FDA met with some of these 
companies starting in 2007. FDA’s Center for Devices and Radiological Health, which is 
responsible for the oversight of these tests, never informed these companies that they could 
lawfully market their tests without FDA oversight. Instead, the Center met with these companies 
to have a better understanding of what the companies were in fact doing or planning to do. 
Initially their business models were not clear and the tests were being marketed for such 
purposes as "antiquity determinations.” However, since then we have seen changes in the 
number and types of claims being made. For example, one company provided test reports for ! 7 
diseases, conditions, or traits in 2008 but provided over 1 00 types of results by 2010. In 
particular, some companies are making claims about high-risk medical indications, such as 
determining the risk for cancer or the likelihood of responding to a specific drug. Moreover, in 
many cases the link between the genetic results and the risk of developing a disease or 
responding/not responding to a drug has not been well-established. 

Marketing genetic tests directly to consumers can increase the risk of a test because a patient 
may make a decision that adversely affects their health, such as stopping or changing the dose of 
a medication or continuing an unhealthy lifestyle, without the intervention of a learned 
intermediary. The risk points up the importance of ensuring that consiuners are also provided 
accurate, complete, and understandable information about the limitations of test results they are 
obtaining. 
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• Physical and near-real-time analysis of the member's identity through private, public and 
government data sources, in concert with the eligibility card. Similar process to current 
credit/debit card authentication and verification. 

• Requiring eligibility transactions to be performed for each member visit in combination with the 
member identification verification. (H.R. 3590 will cover the electronic eligibility transaction and 
receipt requirements.) Validation of these steps could be required as part of the claim 
submission process. 

Complexity in the United States healthcare system fosters a breeding ground for criminal activity and an 
environment where the member is neither well informed, nor engaged in verification and validation of 
services rendered. The following enhancements would aid in the member's transformation into a true 
healthcare consumer, empowering them to take control and responsibility of their healthcare: 

• Post visit, provide the patient/member with a "bill of services". This 'receipt' would detail in 
easily understandable terms the services rendered, the estimated provider billed charges, likely 
Medicare reimbursement and potential member liability. 

• Post visit, but before claim adjudication, require the member to authorize and approve that the 
claim submission is factually consistent with the services rendered and the billed amount(s) are 
directionally equivalent to the "bill of services". 

• Offer online data to the member in the form of a Personal Health Record that reflects services 
rendered, associated charges and discounts, and organized in a meaningful way that enables 
better understanding of the purpose and results from healthcare services. 

• Provide for the creation of a Medicare call center, staffed with nurse and billing advocates, to 
assist members with any questions regarding the claim authorization and approval 
requirements. Enact a penalty and loss of benefits for members knowingly authorizing and 
approving invalid claims. 

The two main areas of detection described above, in addition to the measures described within H.R. 
5546, need to be interconnected and provide for regular feedback loops to create an optimal Prevention 
System solution whereby the member/patient/consumer is actively engaged. A combination of 
initiatives is the best way to provide complete detection assurance or reduce the approximately $60Bn 
of Medicare fraud, waste and abuse. Engaging the consumer in the process has the added value of 
eventually bending the cost curve as well. 


Sincerely, 




John Reynolds 

President, FIS Government, Education & Healthcare 


2 



81 


claimed to describe the genetic basis of specific disease traits or conditions on which consumers 
may base medical decisions; provide personalized information on which medications are more 
likely to work given a person’s genetic makeup: and provide genetic predispositions for 
important health conditions and medication sensitivities. In addition, a letter w’as issued to 
iUumina. Inc, for supplying unapproved reagents and instrumentation (marked “for research use 
only’" and thus not approved or cleared by FDA) to several DTC manufacturers who use the 
reagents as critical components in their products being offered directly to consumers for clinical, 
not research, use. These manufacturers generally havenot submitted information on the 
analytical or clinical validity of their tests to FDA for clearance or approval. All six companies 
have been invited to discuss the regulatory status of their products further with the Agency. 
Meetings with the companies are taking place now' or have been or are being scheduled. FDA 
may take additional actions, depending on the outcome of those meetings. 

On July 19, 2010, FDA sent similar letters to 15 other firms marketing DTC genetic tests. 

PUBLIC MEETING ON LABORATORY-DEVELOPED TESTS 


On July 19 and 20, FDA held a public meeting for the purpose of obtaining input from 
stakeholders on how the Agency should apply its authority to implement a reasonable, risk- 
based, and effective regulatory framework for LDTs, including genetic tests, in particular, taking 
into account circumstances unique to I^DTs and to avoid any duplication with CLIA. We 
provided an overview of the history and current regulatory status of LDTs. The meeting 
discussions focused on: 
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statement of Pino Martis, President On-e Healthcare 

Chairman Pallone and Ranking Member Shimkus, I am pleased to provide my thoughts 
on combating fraud, waste and abuse in the Medicare and Medicaid programs and throughout 
our health system. Too many resources are wasted to criminals who game our inadequate 
program integrity systems. Equally important, and a point that is missed too often in the fraud 
and abuse debate, is that we spend a great deal of resources on law enforcement and chasing 
crooks rather than leveraging technology to prevent fraud before it bears fruit. This point cannot 
be overstated: our fraud and abuse laws do not reflect the advances in technology that will 
protect taxpayer assets and consumer resources. 

Despite the recent, well intentioned and useful changes in Federal laws to provide more 
tools and to create disincentives to defraud Federal health programs, including modernizations 
included in the Patient Protection and Affordable Care Act, Congress needs to deploy all tools at 
its disposal to protect program integrity. One step would be to prevent fraud through use of 
technologies that identify patient and provider, label durable medical equipment for tracking 
purposes and make use of electronic health records to track services and claims by provider and 
patient. 

Fraud and Abuse is Pervasive 


As a society, we are experts when it comes to keeping our possessions safe. We have 
home security systems, car alarms, surveillance cameras in our businesses, PIN numbers, 
passwords, and dozens of other methods. Why is it then that our large investment in healthcare 
does not receive the same level of security? 

The U.S. spends more than $2.5 trillion on healthcare annually. According to the 
National Health Care Anti-Fraud Association, at least 3 percent of that spending — or $68 
billion — is lost to fraud each year. The FBI estimates at least 1 0 percent - or $226 billion — is 
annually lost to health care fraud. These numbers are staggering. Think of the benefit to people 
that might be provided if those dollars were captured. 

Medicare and Medicaid made an estimated $23.0 billion in provider overpayments in 
2009. While not necessarily fraudulent, they highlight program vulnerabilities that need to be 
addressed. One example of this problem is the Medicare program paid 16,548 to 18,240 
deceased physicians 478,500 claims totaling more than $92 million from 2000 to 2007 according 
to the U.S. Senate Permanent Committee on Investigations. 

Unfortunately, the US trails behind most of the world in leveraging technology to keep 
up with the latest health crime schemes. To combat healthcare fraud, countries across the world 
invest in IT to save money. According to the Council on Foreign Relations, the U.S. government 
invests $0.43 annually per capita on IT whereas the Canadian government, by contrast, spends 
$31 per capita. Other industries, particularly in financial services, have adopted predictive 
modeling and sophisticated data analytics and program rules to detect new fraud schemes. 


On-e Healthcare, LLC • 7798 Reading Rd • Cincinnati, OH • 45237-2141 
http://www.on-epeoDle.com/index-html 
1-877-742-9272 
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Mr. Stupak. Thank you, Doctor. 

We will start with questions. I will begin. 

Mr. Kutz, cotton swabs — so how do I go about — if I go online, 
what do I do? Do I have to get a kit? And what does that cost me? 
How do I go about doing it? 

Mr. Kutz. Well, the first step is you need a credit card to pay 
for it. 

Mr. Stupak. OK. Well, that is always number one. 

Mr. Kutz. That is usually the first step. And then when you get 
the actual kit 

Mr. Stupak. And what does that cost, that actual kit? 

Mr. Kutz. The four we bought were anywhere from about $300 
to a $1,000 each. 

Mr. Stupak. And that was for the kit. 

Mr. Kutz. For the kit. And there were no other products. These 
four companies were not marketing supplements with theirs. So 
that was something very different than what we have seen before. 

Mr. Stupak. OK. 

Mr. Kutz. So once you get that, you fill out a certain profile in- 
formation, mostly age and ethnicity. And three of the four actually 
had you spit saliva into a little container and then seal that con- 
tainer and put it in the mail. The other one used, like, what was 
a Q-tip to do cheek swabs to get the DNA samples, and then you 
put that into a plastic container and send that in. 

Mr. Stupak. OK. And that is costing me anywhere between $300 
and $1,200 for this test. 

Mr. Kutz. There is others that are more expensive and less ex- 
pensive. There is a lot more on the market. But with these, it was 
$300 to a $1,000. 

Mr. Stupak. OK. What do you estimate Americans spend each 
year on this genetic testing? How large is this industry, would you 
say? 

Mr. Kutz. We don’t know. The only source we have seen, I think, 
is the National Academy of Sciences’ report. It was approaching a 
billion dollars and growing at 20 or 30 percent a year. But I don’t 
think anybody would ever know with the Internet being one of the 
primary ways that this is marketed. 

Mr. Stupak. And so, if it is estimated at a billion dollars a year 
and it is growing at 20 to 30 percent per year — but yet, on your 
reports that you showed, one of the first charts you showed, 68 per- 
cent of these findings were wrong, correct? 

Mr. Kutz. Well, they differed. For example, you know, when I 
mentioned in my opening statement, for prostate cancer, I had dif- 
ferent companies tell me I was at below-average, average, and 
above-average risk. So, 68 percent of our 40 tests, we got different 
results for the same disease. 

Mr. Stupak. OK. And how did you get the bag of supplements 
there, that black bag there? 

Mr. Kutz. That was a fifth company we tested. And, actually, 
they were very, very different. They would be more of what we 
would describe as the bottom feeders in this industry, the ones who 
are really more of a consumer scam. They are telling you, based on 
your DNA, that they have customized these supplements to me. 
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And I’ve got my fake person’s name, and I am not going to tell 
you what it is because we will use it again someday probably. But, 
yes, they are saying if I take these supplements, that it is going 
to reduce the probability I am going to get these diseases they say 
my genetic tests show I’m predisposed to have. 

Mr. Stupak. So if it says you are predisposed to high blood pres- 
sure, they would send you these supplements. And what do the 
supplements cost, that little black bag of supplements? 

Mr. Kutz. $140 a month. 

Mr. Stupak. All right. And how long are you supposed to take 
those supplements, then? 

Mr. Kutz. Forever, I assume. I don’t think it said you stop at any 
point. So when you give them your credit card, it is $140 a month 
and they send you a new bag. I think you take 20 of these a day, 
is what we were told. 

Mr. Stupak. Do you know what they are, what the pills in that 
bag 

Mr. Kutz. There’s not ingredients. It says it’s got a number of 
different plant and herbal and a bunch of things in it. But I don’t 
know — I think we’ve got maybe the detailed components. We could 
provide them for the record, if you’re interested in that. 

Mr. Stupak. OK. So you really don’t know what you are taking. 

Mr. Kutz. No, we don’t really know what we are taking. 

Mr. Stupak. And it is $140 a month. 

Mr. Kutz. Correct. 

Mr. Stupak. OK. 

Dr. Shuren, in 2009, you testified that the FDA sent letters to 
a variety of companies regarding the direct-to-consumer genetic 
testing and medical devices. And then again this year, you did the 
same thing, you sent additional letters to companies, informing 
them they had to go through the medical device premarket ap- 
proval process. 

So the FDA regards these direct-to-consumer genetic tests, then, 
as medical devices? 

Dr. Shuren. Yes, we view these tests by these companies as 
medical devices. 

Mr. Stupak. Would the company then selling me back this black 
bag of supplements every month for $140, would they have to get 
FDA permission to do that? 

Dr. Shuren. If they are making a claim that 

Mr. Stupak. That it would lower my high blood pressure. 

Dr. Shuren [continuing]. If it is going to lower cholesterol, then 
they are making a drug claim, and the answer is, yes, they are sell- 
ing an unapproved drug. 

Mr. Stupak. So if I do my genetic test and it shows that I’m pre- 
disposed to high blood pressure, let’s say, and I sign up for this 
supplement, bag of supplements, as Mr. Kutz has there, then they 
would have to be registered with the FDA to send me that, because 
they are sending me medication, if you will, to lower my blood pres- 
sure. Is that correct? 

Dr. Shuren. If they are sending medication to treat high blood 
pressure, they’re going to need to get that product approved by the 
FDA. 
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Mr. Stupak. ok. So the product has to he approved. They would 
have to have a license, would they not? Would the DEA, the Drug 
Enforcement Administration, yourself, he licensed to do this? 

Dr. Shuren. They would have to — if they are now making a drug 
and selling it, then they are going to have to register with us. And 
there is a whole bunch of other requirements. They have to meet 
good manufacturing practices, reporting requirements. And it 
sounds like this company hasn’t done any of that. 

Mr. Stupak. Mr. Kutz or Dr. Shuren, has any State certified 
these genetic testing kits to be sold in their States? Do you need 
a State certification to sell these? 

Mr. Kutz. I think some States, as we understand it — I don’t have 
the details — but do regulate or limit the ability to sell these di- 
rectly to consumers. I don’t know which ones, but we did see some 
of that in our research. 

Mr. Stupak. But all you do is go on the Internet, right? 

Mr. Kutz. Yes. And no one is going to know. 

Mr. Stupak. OK. 

Dr. Shuren. And the State of New York, for example, prohibits 
direct-to-consumer marketing. They also, in order to use a test on 
a sample from New York, they will have to approve that test before 
you can use it in that State. 

Mr. Stupak. OK. 

My time has expired. Maybe we will go another round of ques- 
tions. Very interesting. Thank you both. 

Mr. Burgess for questions? 

Mr. Burgess. Thank you. Chairman. 

Dr. Shuren, FDA sent a letter to Pathway Genomics, June 11, 
2009, stating that its health kit, a home DNA test, was a device 
that did not have FDA approval or clearance. And it appears that 
FDA has been corresponding with them for over a year. But has 
any action occurred as a consequence of this? 

Dr. Shuren. No action has occurred until recently, when we did 
send the other letter to say, “We think it is a device. Come in and 
talk. Otherwise, we are serious about taking action.” 

If there is any issue here with the FDA, quite frankly — and I will 
say this — it is, why didn’t we act sooner? 

Mr. Burgess. That was going to be my next question. 

Dr. Shuren. And we should have acted sooner. 

Mr. Burgess. So do you have any idea how many of these tests 
have been sold in the year’s time, now 13 months’ time it has taken 
to get to this point? 

Dr. Shuren. So we should have acted before this time, now. And 
I think the recent actions just, if you will, lit a stronger fire under 
the agency, when we saw Pathway Genomics now entering into an 
agreement with Walgreens to sell their collection kit through those 
pharmacy stores. 

Mr. Burgess. So Walgreens was the catalyst? 

Dr. Shuren. A combination of things. We started to see these 
companies market for higher-risk claims, marketing more claims. 
And we thought, at this point, it is time to take action. 

We also were trying to sift through if these companies were mak- 
ing tests that might fall under our enforcement discretion policy for 
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laboratory-developed tests. And we do not believe that these com- 
panies are making laboratory-developed tests. 

Mr. Burgess. How many of these companies with whom have 
you been communicating? We have the letters from Pathway. Are 
all the ones on Mr. Kutz’s list ones with which you have commu- 
nicated in the past year? 

Dr. Shuren. No. Seven of the companies we have been commu- 
nicating with either in the past year, or just recently we sent let- 
ters to. Three we have not. We will follow up on the information 
that was given us to GAO. We have also shared this information 
with the Federal Trade Commission as well. 

Mr. Burgess. You know, look over the horizon for just a minute. 
What do you see as the next steps as far as the regulatory process? 
What is going to happen as a consequence of the chairman calling 
this hearing today? 

Dr. Shuren. Sir, what we will be doing with these companies, we 
are giving them an opportunity to come in and tell us what is it 
you want to do? If these companies are going to go out and market 
tests that are not for device claims, they are not making medical 
claims, that is one thing. If they are going to go out and make med- 
ical claims, then we are going to talk about what you need to do 
in order to sell that test lawfully on the market. 

Mr. Burgess. I would just ask the question again: Do you have 
any idea how many of these kits were sold in the year between the 
letter that was sent to Pathway in June of 2009 and the present 
time? 

Dr. Shuren. No, we do not. 

Mr. Burgess. And presumably it is not just Pathway, of course; 
it is the other companies as well. So whatever it is, probably you 
can conservatively multiply it by three or four to get to the total 
number. 

Dr. Shuren. That is correct. I believe 23andMe, and they may 
able to answer this, put some information out they had about 
50,000 customers for their tests. I believe that is the number we 
heard. 

Mr. Burgess. But that is total. That is not just in the last year. 

Dr. Shuren. That is correct. 

Mr. Burgess. Mr. Kutz, do you have any idea over the year that 
we have kind of been aware that there might of sort of be a prob- 
lem here, and now getting really serious about it, do we have any 
idea of how many kits have been sold and how many dollars have 
been spent on this? 

Mr. Kutz. No. This was primarily an undercover investigation, 
so we didn’t do a lot of market research, and I don’t know how any- 
one could tell for sure, but the companies can represent that hope- 
fully in the next panel. 

Mr. Burgess. Maybe we will go there with the next panel. 

Dr. Shuren, have any of the companies ever been denied mar- 
keting devices requiring approval? 

Dr. Shuren. They haven’t come to us to have their devices ap- 
proved. 

Mr. Burgess. So it has not even been on the radar screen? 

Dr. Shuren. They haven’t. In years past when the tests were 
first being developed, with some of the companies we actually sug- 
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gested that they come to us if they want ^eater clarification. Back 
then they were making much simpler claims. They never came to 
us with any data or information. 

Mr. Burgess. Now, Mr. Kutz, do you feel it would he important 
to associate — you have four companies that were blinded up on the 
slide. Do you think it would be important for this committee to 
know — to unblind those so we know which companies provided 
which results? 

Mr. Kutz. Of the four? 

Mr. Burgess. Yes. 

Mr. Kutz. If you like, yes. 

Mr. Burgess. Maybe that information could be made available to 
the committee. 

I am advised if you know, you may state it. 

Mr. Kutz. All right, of the four companies described as Number 
one, two, three and four in our report, number one is 23andMe, two 
is Decode Genetics, three is Pathway Genomics, and four is 
Navigenics. 

Mr. Burgess. And, again, you can look at the glass as half full. 
So I would definitely take the best results you got of the four. 

Mr. Kutz. I slept better last night, thank you. 

Mr. Burgess. I knew you would. I did that for your benefit. And 
your testimony notes that company two claimed that testing for 
more markers is probably more accurate. If the company tests for 
more markers, that increases their accuracy. Can you comment on 
that? 

Mr. Kutz. Yes. Well, we did visit with the companies. They don’t 
know exactly what we did at this time, but they did each claim 
that they weren’t surprised that we got different results, and the 
differences were attributable to the number and type of markers 
that they looked at. So several of them claimed they were more re- 
liable than the other ones. But they all were not surprised, from 
what I understand from the interviews. 

Mr. Burgess. Are we are going to get to go a second round? I 
will yield back. 

Mr. Stupak. Chairman Waxman, please. 

Mr. Waxman. Thank you, Mr. Chairman. 

Dr. Shuren, you believe that these are medical devises that 
should be regulated by the FDA. Is the basis of that the claims 
made by the Web sites and the producers of these tests? 

Dr. Shuren. Yes, that is correct, so claims for risk of cancer or 
sensitivity to drugs. 

Mr. Waxman. OK. Now, what do they have to do to stay in busi- 
ness if they are considered medical devices? 

Dr. Shuren. Well, we hear from them the particular claims they 
in fact they want to make, and for some of these they are going 
to have to come to us and submit pre-market data. 

What we have done with companies in the past who may be mar- 
keting a test already who need to get FDA clearance and approval, 
we may allow them, if they are ready to come in the door with a 
submission and they have got the data and there isn’t a risk to pa- 
tient safety, we may allow them to continue to market for a short 
period of time to allow us to look at data and make a determina- 
tion. But if they are not prepared to do that or there are concerns 
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about patient safety, then we would have them no longer market 
that test. 

Mr. Waxman. I assume that the science is not advanced to the 
point where they can say you are going to get this disease or you 
are not going to get this disease. They are looking at the trend, the 
likelihood. 

Now, if they have a scientific ability to say that it is more likely 
than not, isn’t that helpful to the consumer and how would they 
be able to get approval for that kind of a claim from the FDA when 
they can’t show the absolute scientific backing for a claim like 
that? 

Dr. Shuren. Well, what is critical here is, first of all that infor- 
mation has to be accurate, and there is a lot of questions now 
about the accuracy of that information, as you saw from what GAO 
showed, and it has been in some published reports already that in 
fact the companies disagree. 

One of the companies even in letters to us admitted that dif- 
ferent genetic testing companies can report inconsistent results 
even when based on tests with proven analytical validity, and they 
go through all the different reasons. Because they are looking at 
the data, they are making their own determinations on where to 
make cutoffs on the science. 

Another company on their Web site has said many of the genetic 
discoveries that we report have not been clinically validated and 
the technology we use, which is the same technology used by the 
research community, to date has not been widely used for clinical 
testing. 

So, in terms of what we are going to want to see, is not only is 
it accurate, but if we are going to give information to patients, is 
that information truthful, not misleading, are they going to under- 
stand it, what is going to be the emotional impact with that pa- 
tient? Is it information they are going to be able to handle by them- 
selves, or is it really information they need a physician or genetic 
counselor to provide back to them? We are going to look for data 
to answer those questions. 

Mr. Waxman. That is an interesting point, because you are say- 
ing not only does the information have to be accurate, but FDA is 
going to evaluate how the information is going to be received. 

Now, let’s say there is a maternity test, someone wants to mar- 
kets a maternity test. I assume that requires FDA approval, pre- 
marketing approval. Did FDA in reviewing those tests look at how 
the information would be received? 

Dr. Shuren. When we do look at tests that are over-the-counter, 
so here the test is simple enough that the patient can use it and 
test themselves and they can understand and use the results. So 
the answer is for these tests where there are concerns about how 
the patient will 

Mr. Waxman. But I asked you about a specific one. 

Dr. Shuren. Well, for maternity, maternity may not be actually 
a device claim. 

Mr. Waxman. As I understand a paternity test, a paternity test 
is not something to that would be approved by the FDA. Why is 
that? 
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Dr. Shuren. That is correct. Because if it is using, for example, 
as evidence in a court case for determining if you are the father 
of the child, that is not a medical claim. However, there may he 
things about paternity. If you are saying that, well, we are looking 
at paternity for making a decision of your risk for heart disease, 
then you are making a medical claim. 

Mr. Waxman. Now the consequence of some of these lines, for ex- 
actly where you draw it, for a company to get a medical device ap- 
proval would mean what, they would have to do lots of tests, it will 
cost them lots of money, and I suppose that some of these compa- 
nies won’t he able to stay in business. Is that a fair statement? 

Dr. Shuren. Well, it depends upon what they are going to actu- 
ally test for and to show that it is actually accurate, you are meas- 
uring what you are supposed to. For example, this is the genetic 
profile we are looking for. Much of that is bench testing. 

Mr. Waxman. Let me ask you this question, because I have just 
a few seconds left. If the requirement for the test, and this is yet 
to be determined by FDA in talking with these companies, if the 
cost of doing the test to get pre-market approval by the FDA would 
turn out to be so expensive that the companies could not stay in 
business and there were no companies in business, is that a good 
result? Does the FDA think is it is a good idea not to have any of 
these companies doing this kind of this work? 

Dr. Shuren. We think that it is good to have companies doing 
the work if the tests are accurate, they are supported by sound 
science and they are understandable. We don’t think it is good to 
be giving misinformation to patients. 

Mr. Waxman. Thank you. Thank you, Mr. Chairman. 

Mr. Stupak. Mr. Kutz, if I may, you identified the four compa- 
nies that you dealt with in your investigation. The company you 
bought the supplements from? That was not one of the four? 

Mr. Kutz. Right. That was, again was GeneWise Life Sciences. 

Mr. Stupak. OK. Mr. Griffith for questions, please. 

Mr. Griffith. Just a couple of comments. I think that Chairman 
Waxman is making a very good point. I don’t think that the compa- 
nies that are in question here would, if they disappeared tomorrow, 
would impact the scientific community and our desire to do re- 
search into genetics. I don’t think that that is — I don’t think that 
is really a discussion here. I think the discussion is that whether 
you are a Ph.D. or a physicist or you are a farmer with a limited 
education, your medical IQ levels out when someone says “cancer” 
or “Alzheimer’s” in front of you, and you do not have the ability to 
interpret these results, much less have a follow-up as to what is 
necessary. As far as prostate cancer is concerned, we know that if 
a man lives long enough, he will develop prostate cancer. 

This is all bogus. This is nothing more than the snake oil sales- 
man revisited again in a high-tech community and in a high-tech 
way. I think that the proof is in many of the discussions that you 
have had with these companies, and it is very difficult to protect 
the public from itself and its desire to be healthy. 

So I think this committee is doing something that I think is very, 
very important, that we do impose significant strenuous regula- 
tions on these laboratories and what they are doing and what they 
say they are doing. 
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It reminds me of a story that they used to tell about the snake 
oil salesman. He had two medicines, one was High Popalorum and 
one was Low Popahirum. High Popalorum was taken from the bark 
of the tree from the limb down, and Low Popahirum was taken 
from the bark of the tree from the root up. They were both good, 
but they were different. And I think what we are seeing here is the 
High Popalorum-Low Popahirum story with a large check attached 
to it on a credit card or what have you. 

The other thing is this is nothing more than a lead-in to a mar- 
keting effort. Anyone that takes the time to find out whether they 
have got Alzheimer’s is already concerned about it. They go on the 
marketing list for medications, vitamins, et cetera, and they begin 
to get bombarded with mail. They probably say, well, how did any- 
one know I was interested in Alzheimer’s? The lists are being sold. 
Breast cancer is the same way. Most malignancies are the same 
way. 

So I think we are on to something here as far as what we need 
to do for the public. I yield back the balance of my time. 

Mr. Burgess. Would the gentleman yield? I thank the gentleman 
for yielding. 

I do just want to point out that this science has evolved so rap- 
idly in just a few short years that I have been here on this com- 
mittee, and I can remember Dr. Zerhouni talking to us sitting at 
this very witness table, his last public appearance in front of this 
committee, talking to us about the single nucleotide polymorphisms 
that are being used as these tags to ascertain the risk factors. 

He put a slide up on the board that showed the number that 
were available in 2003 and then went through the years. And by 
the time we got to 2008, which was the year then, the entire slide 
was filled up with these. So there has been a dramatic expansion 
of the information that is available. 

A field trip that I took to the National Institutes of Health in 
2003, I went to a room where they were doing the testing for the 
genetic tag for Type 1 or Type 2 diabetes, now I don’t remember 
which it was. It was an enormous room full of people at the bench 
testing. They were linked in on the Internet to at least two other 
labs located in other places in the world that I was told were equal- 
ly as large where people were working away around the clock at 
doing this sequencing. 

Last spring, I went to the NIH and I saw a machine that was 
the size of two file cabinets and it was doing the same work of 
three large labs from just a few years ago and doing it much faster, 
and I suspect with at least as great or if not greater accuracy. 

So, Dr. Shuren, this knowledge is going to evolve at a very rapid 
pace. And I would just restate the question that I stated in my 
opening statement, are you ready, is the FDA ready for what is 
going to be delivered to it by the NIH and private companies and 
researchers across the country? 

Mr. Waxman. Would the gentleman yield to me in the few sec- 
onds he has remaining? 

Mr. Burgess. I had asked a question to the witness and I was 
hoping to get a response. 

Mr. Stupak. Let’s get a response, and then we will let the chair- 
man follow up. 
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Dr. Shuren. It is a great question, and the answer. 

Mr. Burgess. That is why I wanted a response. It was a great 
question. 

Mr. Waxman. He wanted a phrase. 

Dr. Shuren. And I am sure your question will be just as great. 

So we held a public meeting on June 30th to get at this question. 
We are thinking, and I will tell you our initial thinking is really 
an out-of-the-box approach on genetic testing. 

We have two issues. Does the technology being used, is it accu- 
rate? And as you mentioned, you could be looking at hundreds of 
thousands of these single nucleotide SMPs, and you are not going 
to have a validation that looks at every single one of them. So we 
are looking at maybe there would be a subset. And if you could 
show, you could demonstrate you are accurate with that subset, 
that is good enough and we would trust you on all the rest of the 
things you are looking at. 

The second piece goes to then when I test for that profile, do I 
really know that it is detecting or predicting the disease it is sup- 
posed to detect and predict. And that is where the science really 
is evolving. 

What we are thinking about is FDA along with NIH pulling in 
from the health care community, pulling in from patient groups, ac- 
tually sit there going through the science, and when we set the 
standards of what is good enough and when it is ready, allow those 
claims. The companies then would not have to come back in the 
door with a new application. We would say you are already a vali- 
dated test. You can now make this claim. 

That would actually be a way to allow for a lot of tests to be out 
there, and we would be able to sort of go through that science with 
a lot of experts to then allow for those claims. And that would actu- 
ally be a much less expensive way of doing it for these companies 
as well. 

Mr. Burgess. And that could tie into the disease registries that 
we are building as a result of work in this committee. 

Thank you, Mr. Chairman. I yield back. 

Mr. Stupak. The gentleman has a question? 

Mr. Waxman. The gentleman’s times has expired. Others are 
waiting to ask their questions. 

Mr. Stupak. Mr. Griffith? 

Mr. Griffith. One quick comment. In addition to the disease, 
one of the things that is going on is most of our good legitimate 
genetic labs are wide open information. They share it. It is a real 
scientific endeavor. We know that we can expose 100 of our troops 
to a traumatic event in Afghanistan and Iraq and only 10 percent 
will develop post-traumatic stress syndrome. We believe there is a 
genetic tendency for that. 

So a lot of the research that we are doing is unrelated to the 
snake oil concept, but it is ongoing and it is certainly not part of 
this discussion. 

So I yield back. 

Mr. Stupak. Remember, in the last 48 hours this committee 
went from Gulf Oil to snake oil. So we are on top of our game. 

Ms. DeGette for questions, please. 
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Ms. DeGette. Thank you, Mr. Chairman. I would like to follow 
up on the points that Mr. Burgess was just making, because I am 
interested to know. Dr. Shuren, if in fact — in your written testi- 
mony you say the FDA has cleared a number of genetic tests since 
2003, and I am wondering if in your opinion we have the tech- 
nology to be able to determine that these mail order type of tests 
can be accurate and can be approved? 

Dr. Shuren. So there are two parts of accuracy. The technologies 
used today are getting better and better and some of them are pret- 
ty good. But in terms of what the results mean, for many of the 
claims being made by these companies, the science has not yet suf- 
ficiently evolved. 

Ms. DeGette. So you do the technology, you can do the tests, but 
it is the interpretation of the tests? 

Dr. Shuren. That is right. The technology is moving faster than 
the science behind the interpretation of the tests. 

Ms. DeGette. So given that, do you think that it is likely under 
the process you have described the FDA will be able to approve 
some of these mail order testing? 

Dr. Shuren. It is possible. We are going to have to wait and see 
what data they have, what claims they make. I think some of those 
claims they may not be able to make today. Some of them maybe 
they would be able to make. But it is going to be based on sound 
science. 

Ms. DeGette. And do you think that primary care physicians are 
adequately trained to interpret and assess and make recommenda- 
tions based on these tests at this point? 

Dr. Shuren. I am not an expert in that, but I will tell the Sec- 
retary’s Advisory Committee on Genetics, Health and Society con- 
cluded that physicians generally are not well prepared to provide 
that kind of counseling. 

Ms. DeGette. Is that going to be part of the FDA’s consideration 
as well? 

Dr. Shuren. Yes. 

Ms. DeGette. I wanted to ask you, Mr. Kutz, because obviously 
your testimony was compelling, but the audio clips were even more 
compelling of what people were being told by these companies. One 
thing that struck me was how little regard was shown in that 
audio clip for patient privacy. The woman says I want to have, I 
guess as a wedding gift or something, I want to have my fiance 
tested, and the company said, well, that is a super good idea and 
we have done that with others. 

I know that both of the companies that did that have specific 
policies prohibiting the sharing of genetic information with a third 
party. Were you aware of that? 

Mr. Kutz. Yes, we knew that they had policies contrary to that. 
That is why we were testing to see if they would actually say no, 
we don’t encourage that or we are not going to do that if we know 
about it. 

Ms. DeGette. And do you think it was a problem with the em- 
ployee on the phone not knowing what the company policy was and 
that training within that company could have helped that? 
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Mr. Kutz. We didn’t talk specifically to anyone about that, so I 
don’t know. But I believe the two companies will probably be on the 
next panel. 

Ms. DeGette. And what were those companies? 

Mr. Kutz. Let me get it for you. I believe it is Pathway is one 
and Navigenics is the second. 

Ms. DeGette. Thank you. Here is my other question. I am won- 
dering if you know if these companies went out of business or any 
of these companies went out of business that held this genetic data. 
Is there some kind of a system right now for what would happen 
to that data if the companies went out of business? 

Mr. Kutz. I don’t know that. 

Ms. DeGette. Dr. Shuren, is that part of what the FDA is con- 
sidering when it decides whether to approve these tests? 

Dr. Shuren. It is not an area that we have jurisdiction over, for 
the most part. If we are dealing with labs, then GLIA does have 
certain protections in place. Covered entities under HIPAA. But 
you may be dealing with companies that fall outside of that scope, 
and that could be a problem. 

Ms. DeGette. I am going to yield my remaining minute to the 
Chairman, who has another question. 

Mr. Waxman. You are very kind. Thank you. 

I guess the question that I just want to raise, and we will have 
the witnesses on the second panel that can be helpful in answering 
this question, but do these companies have researchers that are 
adding to the information that will help us have these break- 
throughs for learning more about propensity to disease and how to 
make medicine more personal? Do they have researchers? Are they 
adding to the scientific knowledge? Or are they, as the gentleman 
from Alabama seems to suggest, charlatans, and if they are all 
closed down, then so be it, they don’t really serve a useful purpose. 

I don’t think the public ought to be misled. I don’t want people 
to be abused. So I think there ought to be some scientific stand- 
ards. But I think we have to look at what the consequences will 
be if they have to go through a process at FDA that may be so ex- 
pensive that they can’t survive it and what the loss will be. 

I just want to raise that question, more for the second panel, un- 
less either of you have an idea, an answer to it. But otherwise it 
would go to the second panel. 

Mr. Kutz. I can answer it a certain way. I don’t believe these 
four companies are involved with fraud. I don’t believe this is fraud 
necessarily, because I think they believe what they are doing. I 
don’t think they believe they are intentionally deceiving anybody. 

Whereas I believe this is fraud (indicating). So I just want to 
make that distinction. I didn’t necessarily answer your question di- 
rectly, but there is a difference between companies that believe 
they are doing something good and right versus ones that know 
they are deceiving consumers. 

Mr. Waxman. That product if sold without a claim can be sold 
without any FDA review. 

Mr. Kutz. Yes, and it is being. There are lots of companies. 

Mr. Waxman. The question is, there is a claim by one of these 
direct-to-consumer advisories make that something for which FDA 
would review, be required to review it. And I have a serious ques- 
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tion about that, again, these lines that we are drawing. So the 
product that you are worried about that could be fraudulent could 
be sold freely, but the people that make the claim, if they just 
couched it another way, may avoid any regulation. 

Mr. Kutz. Right. 

Mr. Waxman. Thank you. 

Dr. Shuren. I would add in terms of — from the information we 
know they are not doing their own research on the genetic profiles 
but they are interpreting the studies that have been performed by 
others. 

I would raise, regarding companies going out of business, there 
is another side to this. The failure of FDA to regulate for many of 
these tests has created a disincentive for traditional manufacturers 
to get more involved in this area, and I think that stifles innova- 
tion as well. We need to consider it. Smart regulation can enable 
innovation. 

Mr. Waxman. Thank you. 

Mr. Stupak. Ms. Christensen, any questions, please? 

Mrs. Christensen. Thank you, Mr. Chairman. 

Mr. Kutz, you said in your testimony that many of the studies 
on which the genetic testing companies based their risk predictions 
include only data for people of European ancestry. I understand 
that GAO sent DNA samples with altered ethnicity information to 
four genetic testing companies. 

Can you explain how exactly that worked, what altered 
ethnicities were submitted in your investigation, and did the ge- 
netic analyses you received differ based on what you told the com- 
panies about ethnicity? 

Mr. Kutz. Yes. That is another interesting angle to this, and I 
will just use myself since I was one of the donors. In one of my 
cases, case number one for me, I was a 48-year-old Caucasian, et 
cetera. In the other case, I was a 69-year-old African American 
man. So with respect to that, the results I got back in two of the 
cases were identical, but there was like a footnote saying but these 
results really don’t mean anything because you are comparing your 
African American to people of Eastern European descent, et cetera. 
The other two, the results were different. 

So they were apparently comparing me as an African American 
against other African American men, or perhaps just African Amer- 
icans, I am not sure. And those were different, and there were a 
lot less of them. In other words, certain diseases they weren’t able 
to compare. 

So it was a combination of I think misleading — they all disclosed 
something about it, but at the end of the day we got different re- 
sults for two and the same results for two. 

We asked for refunds, and two of the four gave us refunds be- 
cause we felt we had been ripped off on that as a minority. 

Mrs. Christensen. OK. That kind of responded to my other 
question. Which companies gave the refund and which ones didn’t? 

Mr. Kutz. The refunds were Decode and 23andMe. And Pathway 
and Navigenics did not give us refunds. 

Mrs. Christensen. Do you feel that — did the companies say up 
front, do they let the customer know up front — ^you do have to put 
your ethnicity on it. 



95 


Mr. Kutz. All of them I believe ask for age and ethnicities. Some 
asked for additional medical information on your history. 

Mrs. Christensen. And do the companies say up front, well, we 
don’t have a lot of data for minorities because our data pool really 
comes from people of European ancestry? Is that information pro- 
vided up front? 

Mr. Kutz. It is disclosed, I believe, but not necessarily in a 
prominent way. 

Mrs. Christensen. And in the case of minority customers, do 
you feel that the marketing is misleading and deceptive? 

Mr. Kutz. Yes. I believe that there should be much more promi- 
nent disclosure. If someone says they are African American or 
Asian, which were our two scenarios, they should be told very 
clearly before they take their credit card information that you are 
not going to get the same results as if you are Caucasian. 

Mrs. Christensen. I think it is appalling that the companies 
would ask about their customer’s ethnicity at the outset, and de- 
spite knowing immediately they can’t provide the customer with 
the full results, still run the tests and charge the same price. 

Let me ask Dr. Shuren a question, also. The reason that FDA 
can — and it sort of follows up on the chairman’s question. The rea- 
son that you have any jurisdiction over these tests is because they 
qualify as a medical device because of some of the claims that they 
make, is that right? 

Dr. Shuren. That is correct. 

Mrs. Christensen. So the company can just change their claim 
and fall below the threshold, can’t they not, and then what re- 
course do we have to have any oversight whatsoever? 

Dr. Shuren. So if they make claims, they are not making med- 
ical claims at all, but they are engaging in fraudulent practices, 
then we would be engaging with FTC. And that is one of the rea- 
sons too, the information that GAO provided, we have shared that 
with them at all. While we may not have authority over everything, 
our other sister agencies have additional authorities and we work 
with them in such situations. 

Mrs. Christensen. And I know that in answer I think it was to 
Ms. DeGette’s question, I don’t remember who asked it, but do pri- 
mary care physicians, of which I am one, have enough expertise to 
be able to interpret the results? Despite your answer, we are talk- 
ing about direct-to-consumer sales of these tests. Would the FDA 
or GAO’s position based on your investigation be that these tests 
should be only done if ordered by a health care professional? 

Mr. Kutz. Well, the genetic experts we spoke to said that most 
doctors would not be able to interpret — I think it is consistent what 
Dr. Shuren said, that the HHS studies showed. Our experts in ge- 
netics told us the same thing. 

Mrs. Christensen. So who would interpret it? I mean, what is 
the use of the test? 

Mr. Kutz. I mean, I can speak for myself, because I am one of 
the donors actually, and I showed you only the chart for three very 
serious conditions or diseases, I got three different answers. So I 
am still confused about that. 

Dr. Shuren. And for some of the tests you will get a result and 
who knows what to actually do with it. In other cases, people may 
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be making a decision even it is on lifestyle. If you tell them they 
have low risk for diabetes, they may not have low risk and that 
person may be obese. A physician would say, you are obese. You 
have unhealthy habits. You are actually at high risk for diabetes, 
regardless of what your genetic test says. Yet that person may de- 
cide I can have my cake and eat it, too. 

Mrs. Christensen. So if they had a provider, a health profes- 
sional, nurse, nurse-practitioner, physician assistant or physician 
involved in the process, they would be better off? 

Dr. Shuren. Yes. 

Mrs. Christensen. Thank you. 

Thank you, Mr. Chairman. 

Mr. Stupak. Thank you. 

Let me just follow up a little bit, if I may. These companies. Dr. 
Shuren, the FDA contacted them with letters, some in 2009, some 
in 2010. The FDA invited them to come in to say if you are going 
to do this type of testing, come on in, lets’s talk about it, is that 
correct? 

Dr. Shuren. That is correct. 

Mr. Stupak. And no one took you up on that offer? 

Dr. Shuren. The offer we made now, the companies are now 
scheduling to come in. We have met with one company once and 
they are coming in again. We have met with a second company and 
they are going to come back and talk to us. 

Mr. Stupak. But these companies, they know darn well that 
FDA has oversight of what they are doing and they are trying to 
avoid FDA regulation, are they not? 

Dr. Shuren. Well, they should know that we have oversight over 
them. It would be a good question for the next panel. 

Mr. Stupak. Well, there is a binder right there in front of you, 
that binder. Go to Exhibit No. 8, if you would, in there. In there, 
in one of the letters, all these companies before us, 23andMe, 
Navigenics, Pathway Genomics Corporation, and Decode Genetics, 
they have all received letters from the FDA, have they not? 

Dr. Shuren. Yes. 

Mr. Stupak. OK. So if you go to Tab 8 there, this is a document 
dated — it is an e-mail actually — July 1, 2009, it is from a Pathway 
employee who is discussing the advantages and disadvantages of 
using a swab for DNA collection. You can see in there they have 
the pros and cons. One of them they list is under the pros, the em- 
ployee says for using swabs is to “avoid issues of the FDA regs re- 
garding device manufacture and licensure of collection container.” 

So they are trying to avoid FDA regulation. They think if they 
use a swab, they avoid the FDA. Do they avoid FDA regulation 
using a swab? 

Dr. Shuren. No, not necessarily. And I think this was for Path- 
way Genomics, did you say? 

Mr. Stupak. Correct. 

Dr. Shuren. So Pathway Genomics isn’t even — if they are trying 
to argue on a laboratory developed test, and when I get a collection 
sample I have to use something that is approved and cleared by the 
agency for that use, they are not a lab developed test. Their genetic 
test they use, they buy from another company. That is our under- 
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standing. If that is not the case, they can demonstrate to us other- 
wise. 

Mr. Stupak. ok. So they have the lab. But also when they send 
the results, like to Mr. Kutz, they are making a medical decision 
or diagnosis, are they not? 

Dr. Shuren. Yes. 

Mr. Stupak. And you need a license for that, do you not? 

Dr. Shuren. That is something that goes, I hate to do it this 
way, but for State law, it is sort of who can actually practice medi- 
cine. If they are engaging in the practice of medicine. But regard- 
less, they are acting as a manufacturer under FDA law. 

Mr. Stupak. Then if they send you a bag of supplements there 
for $140, now they are actually practicing medicine, because they 
say bag of supplements might lower my blood pressure, correct? 

Dr. Shuren. They would certainly be acting as a drug manufac- 
turer. 

Mr. Stupak. OK. Go to document. Exhibit No. 2, and this is a 
document from 23andMe that outlines a conversation between two 
employees about GLIA. We have heard by GLIA, which is the Clin- 
ical Laboratory Improvement Amendments, which is a law admin- 
istered by the Centers for Medicare and Medicaid, that regulates 
diagnostic lab testing on humans in order to ensure reliability of 
the tests. 

If you look at Exhibit No. 2, it says in there, Alex says, “CLIA 
is so useless for a lot of things it sees. It ensures that all,” and they 
have some colorful language in there, “are well documented and 
validated, but doesn’t actually prevent them.” 

So, Dr. Shuren, I understand that the CLIA tests whether the 
lab test is reliable, but does the CLIA process have any role in pro- 
tecting consumers from being confused or misled about diagnostic 
value in these genetic testings? 

Dr. Shuren. No, CLIA does not address that. 

Mr. Stupak. OK. Does the CLIA process make sure that the di- 
rect-to-consumer genetic test does what it purports to do? 

Dr. Shuren. No, it doesn’t. 

Mr. Stupak. What kind of regulatory scheme then would address 
both the reliability of the test and ensure the safety and the effi- 
cacy of these tests? 

Dr. Shuren. What you need is both FDA oversight and CMS 
oversight under the Food and Drug Cosmetic Act and under CLIA. 

Mr. Stupak. As the investigation has shown, there are some with 
the direct-to-consumer genetic testing market that will go to great 
lengths to avoid government regulation. So we really hope that this 
hearing provides more balance and demonstrates why stronger and 
more diligent regulation is necessary. 

You also mentioned CFTC, or I am sorry, FTC, the Trade Com- 
mission, would also have a role in this? 

Dr. Shuren. They may. When we got the results the other day, 
we shared it with them. We are going to have follow-up dialogue. 

Mr. Stupak. Mr. Kutz, you have something you wanted to add 
on this? 

Mr. Kutz. Well, we referred these to FTC, too, for potentially de- 
ceptive marketing practices. 

Mr. Stupak. OK. Mr. Burgess, questions? 
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Mr. Burgess. Dr. Shuren, in a regulatory environment for these 
tests, would they he Class 1 or Class 2 devices? 

Dr. Shuren. It depends on the claim. Many of these claims that 
are medical claims look to be more. Some of them look like Class 
3, some would be Class 2. We would need to get the specifics on 
them. 

Mr. Burgess. So Class 3 or Class 2 would be eligible for the tax 
under the health care bill that we passed and signed into law a few 
months ago, correct? Have you relayed this information to the Con- 
gressional Budget Office, because they are always looking for 
scores and savings on that patient care bill that we passed. 

Let me just ask you a question. Dr. Shuren, regarding the regu- 
latory pathways. Is the Food and Drug Administration at the 
present time looking at the development of new regulatory path- 
ways for things that are just on the horizon and perhaps a few 
steps over the horizon? 

Dr. Shuren. The answer is yes. I think the approach I laid out 
on genetic testing is an entirely different way of approaching tech- 
nology. FDA has done this over the years. As we deal with new 
sciences, we have a lot of flexibility under our existing authority 
and we adapt it to new technologies. I think this is one area where 
you are going to see us do that. 

Mr. Burgess. You know, one of the disappointing things about 
this here has been that we have done absolutely nothing on a Fed- 
eral budget at the congressional level. We have had no hearings, 
we have not had the ability to have anyone in and talk to them 
about their views and estimates for their agencies for the fiscal 
year that is just around the corner now. 

What can you tell us about the budget that you have to provide 
this new regulatory environment that is clearly going to be re- 
quired? We are dealing with one small aspect of it today, but there 
are a lot of things that are just over the horizon in regenerative 
medicine, in the types of cancer therapy that may be available, 
where again your target population is a single patient and it is 
tough to do a randomized clinical trial on that, a population of one. 

So what is the budgetary outlook for your department as far as 
this any regulatory environment? 

Dr. Shuren. Well, that is one where we are working through the 
usual budgetary procession to handle. I will say as we gear up, as 
we see more diagnostics coming down the pike, we do a re-look at 
our existing list of diagnostics, and for some that are moderate risk 
we better understand, we sometimes move to down-classify them 
into Class 1, which means we don’t do a pre-market review. 

We are doing such a review right now, and when we do that and 
it is appropriate to down-classify, we free up resources that we can 
then apply to new technologies coming in the door. 

Mr. Burgess. Now, bear in mind, when you down-classify, that 
is going to take something off the tax rolls for the PPCRA, or what- 
ever the dang thing is. So there will be a Congressional Budget Of- 
fice score to that. And I am being a little bit lighthearted, but obvi- 
ously we have an obligation, we will be looking at reauthorization 
of the Food and Drug Administration in just really a very short pe- 
riod of time. I can’t believe it has already come back around again 
so quickly. 
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But I think it is an important time for us to look at how you all 
are doing with establishing the FDA, that will be required to meet 
the challenges. Again, we are looking at one tiny little part of it 
this morning, and it is terribly interesting and terribly important, 
but there are a lot of things on the horizon out there that the 20th 
century FDA was ill-equipped to handle, and the FDA has to be 
able to handle the things that are going to occur in the 21st cen- 
tury with the speed of research and development. 

I have been concerned for some time that we put $10 billion into 
the NIH in the stimulus bill, but we didn’t do anything for the 
FDA. Now, assuming that those dollars we have invested in re- 
search at NIH are going to lead to deliverables and products, are 
you all able to keep up with getting those things out to the patient 
population that may need them, or was the money spent on re- 
search really never intended to get to a deliverable anyway, we 
were just spending money to spend money. 

Now I don’t know the answer to that question and I have never 
been able to get a satisfactory answer from anybody at the FDA. 
Again, we never had any budgetary hearings. 

So what is your sense on this? Do you have the tools that you 
need? Are you going to be able to talk to us at some point about 
what is over the horizon and what is required to have a good func- 
tioning 21st century FDA? 

Dr. Shuren. I think it is a discussion we would be happy to 
have, to talk about our thoughts on what is coming down the hori- 
zon, our thinking about what it may take to be well prepared. 

Mr. Burgess. I can only pray that our chairman will invite you 
in to discuss that some day, because it has been lacking this past 
year and it has been an omission that is significant, as we are see- 
ing here this morning. 

Thank you. I yield back the balance of my time. 

Mr. Waxman [presiding]. The gentleman’s time has expired. 

Ms. DeGette. 

Ms. DeGette. I don’t have any further questions. 

Mr. Burgess. Can I just ask one last question on the issue of ge- 
netic counseling? Under whose regime does that fall? Clearly the 
phone calls that Mr. Kutz was playing for us, these were tele- 
marketers giving genetic counseling. That is so inherently dan- 
gerous that regardless of anything else we decide this morning, 
that has got to stop. So who is the cop on the beat for that? Who 
pulls the plug on that activity or makes these companies under- 
stand that this has to cease and desist and you need to hire genetic 
counselors to give genetic information? 

Dr. Shuren. Well, in some respects we have a certain responsi- 
bility, so we may decide these are tests that actually can’t be pro- 
vided directly to consumers, it is actually test results that have to 
go through a health care professional. If it is something where we 
decide that it could be provided through a genetic counselor, and 
we have done that in the past, then the appropriateness of those 
counselors and their credentialing I believe is handled at the State 
level. 

Mr. Burgess. Thank you. 

Mr. Waxman. Thank you very much. We appreciate your testi- 
mony. We look forward to talking to you further about this issue. 
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Mr. Kutz. Chairman Waxman, can I correct something real brief- 
ly before the second panel? 

Mr. Waxman. Yes. 

Mr. Kutz. I had said before I think that I think the refunds for 
our minorities were Decode and 23andMe. They were really Decode 
and Pathway gave us the refunds. Just so if you are asking ques- 
tions of the second panel, that that is the correct answer. I apolo- 
gize for that. 

Mr. Waxman. Thank you. 

I would like to now call forward our second panel of witnesses. 

We have Dr. James Evans, Editor-in-Chief, Genetics in Medicine 
and Bryson Professor of Genetics and Medicine at the University 
of North Carolina at Chapel Hill; Ms. Ashley Gould, General Coun- 
sel, 23andMe; Dr. Vance Vanier, President and CEO of Navigenics; 
and Dr. David Becker, Chief Scientific Officer with Pathway 
Genomics Corporation. 

I want to welcome you to our hearing today. We appreciate your 
being here. It is the practice of the Oversight Subcommittee to 
have all testimony given to us done under oath, and so, if you 
would, now that you have sat down, please rise. 

You are advised that you are entitled to be represented by coun- 
sel during your testimony. Do any of you wish to have counsel as- 
sist you during your testimony? 

Ms. Gould. Yes. 

Mr. Madigan. Michael Madigan of the Orrick law firm. Your 
Honor. Pleased to be here. 

Mr. Waxman. I haven’t been addressed as “your honor” in quite 
a while. Thank you. 

[Witnesses sworn.] 

Mr. Waxman. Let the record indicate that each of the witnesses 
answered in the affirmative. 

Dr. Evans, why don’t we start with you. There is a button on the 
bottom of the mike. We will have a clock running for 5 minutes. 
We would like to ask you to keep to that time. 

TESTIMONY OF DR. JAMES EVANS, EDITOR-IN-CHIEF, GENET- 
ICS IN MEDICINE, BRYSON PROFESSOR OF GENETICS AND 

MEDICINE, UNIVERSITY OF NORTH CAROLINA AT CHAPEL 

HILL; ASHLEY GOULD, GENERAL COUNSEL, 23ANDME; DR. 

VANCE VANIER, PRESIDENT AND CEO, NAVIGENICS, INC.; 

AND DR. DAVID BECKER, CHIEF SCIENTIFIC OFFICER, PATH- 
WAY GENOMICS CORPORATION 

TESTIMONY OF DR. JAMES EVANS 

Dr. Evans. Mr. Chairman and members of the committee, thank 
you for inviting me to testify. 

Mr. Chairman, I ask that my prepared remarks be submitted for 
the record. 

I am a physician and scientist who specializes in genetics. I con- 
duct research on the genetics of cancer, and I am Editor-in-Chief 
of Genetics in Medicine, the journal of the American College of Ge- 
netics. But first and foremost, I am a physician. I am a board cer- 
tified internist with a general medical practice and a board cer- 
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tified general geneticist who sees patients with genetic disorders. 
I regularly utilize genetic testing in my practice. 

Advances in technology hold great promise for a future of person- 
alized medicine. We should encourage individuals to be the primary 
directors of their own health care. Truly participatory medicine is 
a worthy goal and people should have access to the information 
contained in their own genome. 

But it is critical that such information be of high quality, that 
individuals receive accurate advice about the meaning of that infor- 
mation, that their privacy be protected, and that claims concerning 
those tests comport with reality. 

Unfortunately, this is not always the case at present. One egre- 
gious problem is the gap between claims by the providers of such 
services and the value of the information actually imparted. 

Most purveyors of DTC genetic testing appeal explicitly to its al- 
leged medical value. We hear that genomic analysis allows one to 
“take control of your health future.” Yet on each page of every re- 
port is some variant of the following disclaimer. “Information pro- 
vided is not intended as nor does it provide medical advice, treat- 
ment, diagnosis, or treatment guidelines.” 

The explicit health claims and the small print disclaimers cannot 
both be true. Indeed, they are not. The disclaimer is correct. Such 
information by and large lacks medical significance. This would be 
true even if we understood how to interpret such results which, as 
clearly demonstrated by the literature and by the recent GAO in- 
vestigation, we do not. The gap between claims and reality should 
be closed, and this could be accomplished in part by simply enforc- 
ing existing standards promulgated by the FTC. 

But while the vast majority of DTC tests are of merely entertain- 
ment value, some have serious, indeed potentially life changing, 
medical consequences. Thus, having signed up for innocuous infor- 
mation about her ear wax consistency or possible food preferences, 
a woman may also discover via a company Web site that she 
should consider bilateral mastectomy and removal of her ovaries. 
Startlingly, the recipient of such information from at least one 
major purveyor has no recourse to even talk with a qualified pro- 
fessional about her result. It is dangerous to allow the conflation 
of entertainment with medicine. 

With regard to quality, if genomic information has true medical 
value, then it is only logical that its quality be insured like that 
of any other medical test. I applaud the recent move of the FDA 
to take a risk calibrated approach to regulation, a timely endeavor 
in light of the recent mix-up of 87 samples by one major DTC com- 
pany. 

Protecting privacy is also critical. A minute sample of your DNA 
can differentiate you from every human who has ever lived. What 
do we do when a company goes bankrupt and ownership of your 
uniquely identifying genomic information might suddenly become 
the property of a venture capital firm? We need clear and enforce- 
able guidelines for how such information is handled by its inevi- 
tably unpredictable owner. 

Regulation does not mean proscription. We can embrace an excit- 
ing future in which the public has access to its genome in a way 
that includes reasonable risk calibrated regulation. Indeed, the in- 
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terests of companies and public health are fully aligned, since both 
long-term business interests and the public’s health will thrive only 
when tests and the claims about those tests can be trusted. 

No one is more excited about the future of genomics than me. 
You can probably tell that by my questionable choice of tie for this 
hearing. I welcome the entry of responsible entrepreneurs into this 
field. Medicine has plenty to learn from innovative companies. 

I agree that people deserve access to the information contained 
in their genomes. But as a physician who deals with these issues 
daily, I do not feel it is paternalistic to simply maintain that they 
also deserve an honest accounting of what such information means 
and the assurance that it is derived in a manner that ensures qual- 
ity, reliability and privacy. 

Thank you. 

[The prepared statement of Dr. Evans follows:] 
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Testimony of James P. Evans MD, Ph.D 

Hearing of the House Energy and Commerce Committee's Subcommittee on Oversight and 
Investigations, July 20, 2010 

Thank you very much for inviting me to testify. I am a physician and scientist who 
specializes in medical genetics. My research involves the use of emerging technologies to 
analyze the human genome for genes involved in cancer predisposition and the ways in 
which people use genetic information. I am the Editor-in-Chief of Genetics in Medicine, 
the official journal of the American College of Medical Genetics. But first and foremost I 
am a physician. I am a board certified internist who has a general medical practice. 1 am 
also board certified in Clinical Medical Genetics and in Molecular Genetic Diagnostics in 
which capacity I see and test patients who have, or are at risk of having, genetic disorders 
such as predisposition to cancer. 

The breathtaking pace of discovery in the field of genetics is providing new opportunities 
for rapidly and inexpensively analyzing the human genome. We are now able to routinely 
query an individual’s genome at over 1 million sites and the “$1,000 genome”, in which 
access to one’s entire genetic code will be feasible for many individuals, will soon be a 
reality. 

Such advances in technology have great promise to revolutionize medicine and usher in a 
new era of genomic medicine. These advances will lead to great progress in our basic 
understanding of disease, improved diagnostic abilities, new therapies and personalized 
prescription of drugs. 

But the rapid pace of technological progress has left us understandably impatient for 
immediate application to patient care. Like scientists and doctors, the public is curious 
and hopeful about genetics and has demonstrated an interest in analyzing and 
understanding their own genome. Indeed, we may be approaching an era in which much, 
if not most, genetic testing could be done outside the confines of the traditional doctor’s 
office or medical setting. 

In part to meet this burgeoning interest, a wide range of direct to consumer (DTC) genetic 
testing entities has arisen, a potentially positive development for both patients and the 
public. We should encourage individuals to be involved in, and be the primary directors 
of, their own healthcare. Truly participatory, individualized medicine is a worthy goal 
and one we should strive for. People should have access to the information contained in 
their own genome. 

But it is also critical that they be assured that the information they receive is of high 
quality, that they have recourse to disinterested advice about the meaning of that 
information, that their privacy be protected and that claims made by the purveyors of 
such testing comport with reality. 

Unfortunately this is not always the case at present. The most egregious problem ~ and 
the most remediable - is the distinct gap between claims made by the providers of such 
services and the value of the information actually imparted. Most of the purveyors of 
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DTC genetic testing appeal both implicitly and explicitly to the purported medical value 
of the genetic tests in question. We hear claims that scanning your genome for genetic 
variants provides a “road map to better health”, allows one to “take control of your health 
future” or that “knowledge is power” with regard to disease. Indeed, these are the central 
advertising logos of the three most prominent players in the genomic DTC arena. Yet on 
each page of every report provided to patients by these companies, some variant of the 
following disclaimer is made: “Information provided is not intended as, nor does it 
provide, medical advice, treatment, diagnosis, or treatment guidelines.” The explicit 
health claims and the accompanying disclaimer (in tiny font) cannot both be true. And 
indeed they are not. The disclaimer is correct. Such information, by and large, utterly 
lacks medical significance. This would be true even if we understood how to interpret 
such tests, which, as clearly demonstrated by scrutiny of the literature and the recent 
GAO investigation, we do not. 

It is often submitted by boosters of such technology that mere knowledge of one’s risks 
will be of benefit to an individual. Yet, little evidence suggests that this is the case. 
Statistics about risk are tricky. I know, to a first approximation, what you, the reader of 
this document, will likely die of. . .cardiovascular disease or cancer. These maladies are 
not called “common diseases” for nothing. They are exceedingly common and one is at 
considerable risk for them regardless of whether one happens to be at a relatively 
increased or decreased risk when compared with the average individual in the population. 
Thus, even for those at decreased relative risk, the chances are that they too will die of 
one of these common diseases. Thus, finding out that you’re at double or half the 
“average” risk of a common disease is simply not medically meaningful. 

Likewise, for rare diseases, what does defining your risk really mean? The risk of a US 
citizen developing Crohns disease, a disease of the GI tract, is about 1/1000. In what way 
is it useful to know that I’m instead at a 1/500 risk or a 1/2000 risk? 

It is instructive to examine how we use risk information in pursuit of better health. Your 
doctor doesn’t measure your cholesterol and blood pressure because simple knowledge of 
that risk information is beneficial to your health. Rather, she measures it because we have 
ways of altering your blood pressure or cholesterol. As a physician, I simply don’t know 
what to do with the knowledge that I or my patient is at, say, a 40% increased risk for 
prostate cancer. We have no interventions that make that information useful. 

Some claim that knowledge of an increased risk will motivate people to live more healthy 
life styles. Yet there is no good data thus far that genetic information has any special 
qualities that will motivate individuals any more effectively than do our current 
admonitions. 

But what if I’m wrong? What if there really is something inherently special about genetic 
information that will induce behavioral change? 1 sincerely doubt that this will be the 
case but let’s grant that dubious proposition for a minute. If so, we have an even bigger 
problem. Because for everyone I find to be at increased risk of, say, heart disease, I am 
mathematically guaranteed to find another at decreased risk. If genetic information has 
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magical abilities to affect behavior then we run the inevitable risk that such information 
will induce adverse behavior in the other half of the population, to their ultimate 
detriment. The bottom line is that whether you are at increased risk or decreased risk of 
disease, a healthy lifestyle will benefit you and there is little to be gained from finely 
parsing that risk. The gap between claims and reality should be closed. And it doesn’t 
even require new regulations, just enforcement of existing standards that are, at least in 
part, promulgated and promoted by the FTC. 

Another important issue before us is what sources of information the public has about the 
meaning of their results. I would argue that the vast majority of test results provided by 
most DTC genetic companies are simply of entertainment, not medical value. As such 1 
see little potential for harm and see no problem with the public having full access to such 
information - as long as it is not oversold in the way I’ve just been describing. 

But mixed in with trivial and fun tests (that, for example, assay your likelihood of having 
thick earwax or liking Brussels sprouts) are a few tests offered by such companies that 
have very serious medical consequences. For example, one major purveyor’s panel of 
DTC tests include, along with trivial matters, a test for specific mutations which result in 
an exceedingly high risk of breast and ovarian cancer. Thus, having signed up for 
innocuous information about one’s ancestry and possible food preferences, women may 
also find out via the company’s website that they should perhaps consider bilateral 
mastectomies and removal of their ovaries. Startlingly, the recipients of such information 
have no recourse to even talk with a qualified professional about their result and its 
implications. I think that people should be free to get medical tests on their own terms. 
But if one takes on the responsibility of informing someone that they have tested positive 
for a mutation that could well lead to very serious - indeed life changing - consequences, 
then one should ensure that the individual can at least pick up a phone and talk with 
someone knowledgeable about its implications for them and for their loved ones. I don’t 
leave my patients in the lurch when I discover devastating information about their health 
and doing so should not become a new standard of the internet age. 

Ensuring quality testing is also of paramount importance as we try to realize the potential 
of genomic information. Simply put, if such information has true medical value, then its 
quality should be ensured like any other medical test. This is not too much to ask. I 
applaud the recent move of the FDA to take a risk-calibrated approach to the regulation 
of such testing. Their action is especially timely given the recent mix up of 87 samples 
which occurred from a major purveyor of DTC genomics. In formulating appropriate 
regulations it is important to keep in mind that risk calibration is possible. There is no 
reason that each test must be regulated to the same degree. Rather, the seriousness of the 
implications of a given test can guide the degree to which it must be regulated. 

Protecting the public’s privacy is critical. A tiny sample of your DNA can serve to 
differentiate you from every other human who has ever lived. Thus, it seems reasonable 
that the public should be assured that their samples and their genomic information are 
protected. What do we do when a company goes bankrupt and ownership of your 
uniquely identifying genetic information suddenly may become the property of a venture 
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capital firm? We need clear and enforceable guidelines for how such information is 
handled by its (likely numerous) owners. 

As we seek to employ genomic information in healthcare it’s critical and sometimes 
difficult to remember that medicine and science are very different pursuits. Unfortunately 
good ideas are insufficient to guide the practice of medicine. We've learned that we must 
demand evidence of efficacy and safety before we translate what seem like good ideas 
into medical care. If we do not it is our patients who will inevitably pay the price. 

No one is more excited about the future of genomics than 1 am, nor feels more strongly 
that it has the potential to usher in a new era of medicine that will benefit us all. 1 
welcome the entry of quality-minded and responsible entrepreneurs into the field. 
Medicine is often validly criticized for being too slow to change and I think we have 
plenty to leam from innovative cutting edge companies, some of the representatives of 
which are also testifying today. 

But as a physician who deals these issues daily I do not feel that it is paternalistic to ask 
that the public not be deceived by exaggerated claims, that their privacy be protected, that 
tests be of high quality and that they have recourse to unbiased information about the 
meaning of their results. Regulation does not mean proscription. We can embrace an 
exciting future in which the public has access to its genomic information but we should 
do so in a responsible manner and risk-calibrated regulation is part of the answer. Indeed, 
it seems obvious to me that the interests of companies and the public are actually fully 
aligned since both their long-term business interests and public’s health will thrive only 
when tests and the claims made for those tests are trusted. 

I believe that the public deserves access to the information contained in their own 
genomes. But they also deserve an honest accounting of what such information means 
and the assurance that it is derived in a manner that ensures quality, reliability and 
confidentiality. 


Contact Information; 

James P. Evans MD, Ph.D 

Bryson Distinguished Professor of Genetics and Medicine 

Editor-in-Chief of Genetics in Medicine 

University of North Carolina at Chapel Hill 

Campus Box 7264 

Chapel Hill, NC 27599-7264 

ipevans@.med.unc.edu 
919 966-2007 



107 


Mr. Stupak. Thank you, Dr. Evans. 

Ms. Gould, your testimony, please. You are General Counsel for 
23andMe. 

Ms. Gould. That is correct. Thank you. 

Mr. Stupak. If you want to pull that mike forward, and the 
green light should go on when you press the button. 

TESTIMONY OF ASHLEY GOULD 

Ms. Gould. Chairman Stupak, Ranking Member Burgess, and 
members of the subcommittee, good morning and thank you for in- 
viting 23andMe to testify today. 

My name is Ashley Gould, and I am the General Counsel of 
23andMe, as you just heard. I ask that my full written testimony 
be submitted for the record. Thank you. 

It was really helpful to hear and we embrace the prior panel. We 
were disturbed by the percentage of discordants in these reports, 
and we have proposed standards to NIH and FDA. I will be talking 
more about that today. 

In the last 10 years, the Human Genome Project has revolution- 
ized genetics. Direct-to-consumer genetics leverages these advances 
by allowing individuals to access their own genetic information. 
Consumers empowered with this information have made lifestyle 
changes aimed at reducing their risks of developing disease and 
have provided information to their physicians to aid in diagnosis 
and treatment. 

23andMe believes the subcommittee’s hearing today presents an 
opportunity for all of us to understand the state of the science, how 
best to protect consumers, and to design a sensible regulatory 
framework for the future. We look forward to working with Con- 
gress as well as the FDA and NIH on these issues. 

We strongly agree with the subcommittee that DTC genetic test- 
ing must be scientifically valid, accurate, and well-explained to con- 
sumers. We are entirely confident in our own reports, which we de- 
velop in conjunction with our physician and scientific advisers. 

We support the subcommittee and FDA in the effort to create an 
improved regulatory framework for genetic testing. We are already 
working with FDA, NIH and other organizations to strengthen reg- 
ulations for all laboratory testing, including genetic testing. Indeed, 
we first met with FDA in 2007 before we ever offered our service 
to consumers. Thereafter, in 2008, we met with FDA Commissioner 
von Eschenbach and his staff and they encouraged us to proceed. 
We have had ongoing discussions with FDA since that time. 

Tomorrow, we will present our regulatory proposal to the FDA. 
Our plan takes into account rapid technological innovation and en- 
sures the analytical and clinical validity of all laboratory tests. In 
addition, we think new regulations should provide transparency 
across the industry so consumers know what they are getting from 
the services they choose. 

At the heart of any new regulation should be the requirement 
that DTC genetic companies operate at the highest levels of science 
and ethics. 23andMe grounds its service in several core elements: 
Informed consent and strong privacy protection; educating cus- 
tomers about personal considerations they should take into account 
when using our service; educating customers in providing full 
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transparency about the science behind our service; and recom- 
mending that if customers have questions about their results, they 
should coordinate with their physicians or a genetic counselor. 

Indeed, we are proud that in 2008 our company’s DNA testing 
was selected by Time Magazine as the number one invention of the 
year. 

One of 23andMe’s core missions is the development of innovative 
solutions for accelerating genetic research. Our database is one of 
the largest collections of genetic and health information in exist- 
ence and has already led to published discoveries. We are currently 
working with the Parkinson’s Institute on research aimed at dis- 
covering the genetic factors underlying Parkinson’s disease. We are 
proud to have with us today the head of the Parkinson’s Institute, 
Dr. William Langston, one of the leading Parkinson’s researchers 
in America. 

We appreciate the concern that people who receive DTC genetic 
information could make harmful decisions without consulting a 
physician or could be lulled into inaction based on their results. 
However, we have seen neither data nor scientific literature to sup- 
port this view. Indeed, the current scientific literature, combined 
with our own experience, shows that people do not take rash or un- 
considered actions. 

Moreover, 23andMe’s service is consistent with the FDA’s long 
history of approving at-home over-the-counter laboratory tests for 
HIV, hepatitis and other diseases, in addition to permitting con- 
sumers direct access to tests for other conditions, such as high cho- 
lesterol and pregnancy. 

We believe the current regulatory landscape is ready for improve- 
ments, and we welcome your interest and leadership in this area. 

Thank you, and I look forward to your questions. 

[The prepared statement of Ms. Gould follows:] 
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Testimony of Ashley C. Gould, General Counsel, 23andMe, Inc. 

“Direct-To-Consumer Genetic Testing and Consequences to the Public Health” 
Committee on Energy and Commerce 

Subcommittee on Oversight and Investigations, U.S. House of Representatives 

July 22, 2010 

Chairman Stupak, Ranking Member Burgess, and Members of the Subcommittee; 
Good morning, and thank you for inviting me to discuss this important issue. 

My name is Ashley Gould, and I am the General Counsel of 23andMe, Inc., a 
leading personal genetics company dedicated to research and helping individuals 
understand their own genetic information through DNA analysis technologies and web- 
based interactive tools. I ask that the full written testimony be submitted for the record. 

I. Overview 

Direct-to-consumer (DTC) genetic testing leverages the findings from the Human 
Genome Project. Genetic testing has the potential to allow individuals to access their 
genetic information - the building blocks of their genome. Customers empowered with 
this information have made lifestyle changes aimed at reducing their risks of developing 
disease and have provided information to their doctors to aid in diagnosis and treatment. 
These actions have improved and even saved lives. Consumers ean only be helped if 
such services operate at the highest levels of both science and ethics. We thus greatly 
appreciate the Subcommittee’s interest in this increasingly important area of personal 
health, and we support sensible U.S. Food and Drug Administration (FDA) regulation of 
genetic and other forms of direct-to-consumer testing. 

Before explaining our DTC genetic testing services more specifically, we would 
like to explain that 23andMe operates pursuant to the following core beliefs and facts; 

A. Consumers have a fundamental right to access their personal genetic 
information; 

B. 23andMe takes a holistic approach in providing genetic information to 
customers. Customers are provided with as much scientifically-sound 
information as is available so that they can learn as much as possible; 

C. 23andMe provides a platform for customers to participate in the research 
process, so that we can all learn more about genetics and diseases; 

D. Genomics has reached the stage where 23andMe can provide personal 
genetic information to consumers in a cost-effective manner. 23andMe 
relies on experts, both internally and on an outside board of prominent 
science advisors, to provide its services based firmly on peer-reviewed 
science; 
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E. 23andMe provides genetic testing results to consumers in a secure, 
confidential, and privacy-protected environment; 

F. 23andMe encourages our customers to consult with medical professionals 
before taking any medical action based on DTC results; and 

G. 23andMe supports federal standard-setting or other sensible regulatory 
activities to protect consumers and increase transparency. 

II. Background 

23andMe met with the FDA even before we launched our service, explained the 
full scope of our proposed services, and were encouraged to continue with our service by 
the then-FDA commissioner. Even while we have not been actively regulated by the 
FDA, we have embraced the scientific standards normally applied in a regulated 
environment. Based on FDA and Clinical Laboratory Improvement Amendments 
(CLIA) standards, we have created a sophisticated, high-quality testing process. 

To process and analyze our customers’ saliva samples, 23andMe contracts with 
the National Genetics Institute (NGI) - a wholly owned subsidiary of the Laboratory 
Corporation of America. NGI is a CLIA Program-certified laboratory that provides 
advanced clinical genetics testing services for blood screening, medical testing, and 
clinical research. Licensed as a clinical laboratory provider by both state and federal 
agencies, NGI participates in a number of approved quality control programs, and holds 
active Biologies Licenses from the FDA for screening of plasma for blood-borne 
infectious agents. It also provides advanced genetic testing services to physicians, 
hospitals, and clinics, and has supported numerous pharmaceutical and biotechnology 
companies in the clinical development of new infectious disease and oncology therapies. 
(See Attachment A). We believe that NGI complies with the highest professional, 
regulatory, and corporate quality-assurance standards. 

NGI processes customer saliva samples using a chip that analyzes nearly 600,000 
data points - the building blocks of the genome that I referred to above. After NGI 
completes the analysis, the collected data for each sample is encrypted using leading 
technologies to protect privacy, and sent electronically to 23andMe, which then uploads 
the data to the customer’s individual account. 23andMe then notifies its customers that 
their data are loaded and ready for viewing. 

Throughout this process, 23andMe provides strong safeguards for our customers’ 
privacy and confidentiality. We have invested in a sophisticated technical environment 
for the storage and security of customer data and have had independent security audits to 
verify that security is state-of-the-art. As a part of our Terms of Service, we educate 
customers about our service and what will be provided - including how to use their 
information, how their information is protected, and the scientific limitations. During 
account registration, each customer is required to focus his or her attention on relevant 
highlighted sections of our Terms of Service and agree to them. In addition, we have 
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consulted on privacy issues with leading experts in the field, including the Electronic 
Frontier Foundation, to adopt the highest standards and best practices for storing and 
safeguarding our customer data. 

Equally important, 23andMe grounds its service in five core elements: (A) 
informed consent; (B) educating customers about personal considerations they should 
take into account when using our service; (C) educating customers about the science and 
methodologies behind our service; (D) updating customers with new information as the 
science advances; and (E) emphasizing that customers should consult with health care 
professionals before taking any medically-related actions based on our reports. 

A. Informed Consent and Privacy 

We require informed consent from customers before they use our services so that 
they understand our permitted uses of their data and what our reports indicate - both the 
information and its limitations. We take extra precautions with certain reports. For 
example, we ask customers to be certain they want to know potentially significant 
information, and insert interstitial pages that must be clicked through before viewing our 
Parkinson’s and BRCA reports. This way, a customer has the chance to reflect before 
making an affirmative choice to view his or her data. 


No individual customer information is ever disclosed to third-parties without 
explicit consent (unless required by law). In addition, we recently introduced an 
institutional review board-approved consent document, which allows customers to decide 
if they would like to participate in research intended for peer-reviewed publication. In 
such instances, customer information will only ever be provided on an aggregate basis. 

As a constant reminder to our customers, our consent document, terms of service, and 
privacy statement are all available for review via links on every page of our website. 

B. Education About Customers’ Personal Considerations 

Our customers come to our service because they are motivated to learn about their 
genes. Customers are not compelled to learn any information, and we designed the web 
site to allow customers to choose to learn the information that interests them. Our Terms 
of Service page clearly states that information customers learn could cause distress. 
Specifically, we disclose at length the following risks and considerations: 

• “Once you obtain your Genetic Information, the knowledge is 
irrevocable;” 

• “You may learn information about yourself that you do not 
anticipate;” 

• “The laboratory may not be able to process your sample, and the 
laboratory process may result in errors;” 

• “You should not change your health behaviors solely on the basis 
of information from 23andMe;” 

• “Genetic research is not comprehensive;” 
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• “Genetic Information you share with others could be used against 
your interests;” and 

• “23andMe Services are for research, informational, and 
educational use only. We do not provide medical advice.” 

For a complete and fully described list of disclosed risks and considerations, 
please see our Terms of Service. (See Attachment B). In addition, our public website 
contains a section addressing considerations before using our service or engaging in 
genetic testing. (See Attachment C). 

C. Education and Transparency About the Science and Our Methodologies 

We provide extensive information to our customers so they understand that the 
data we provide can change as new scientific studies are completed. We also explain the 
technology, algorithms, and methodology used to process and analyze their DNA. We 
have white papers readily accessible on our website that detail our inclusion criteria 
procedures and algorithms. In addition, for each trait, condition, or disease association 
we test, we explain whether the result is based on established research - meaning that the 
topic meets 23andMe’s criteria for findings that are very likely to reflect real effects. The 
scientific community has largely reached consensus on these topics. We also explain 
whether the result is based on preliminary research - meaning that these studies still need 
to be confirmed by the scientific community. It also includes topics where there may be 
contradictory evidence. The results of these studies are not conclusive. We report 
associations based on preliminary research so that our customers know the most current 
information about what their genome says, but we provide the customers with contextual 
information so they know the research is preliminary. 

When a customer receives his or her results related to a disease association, the 
fcustomer receives the risk prediction in context of the average person’s risk versus the 
risk for a customer with his or her genetic variations. We also educate our customers 
about the importance of the environment and other factors that also may influence their 
risk of disease. Disease is not determined by the genome alone. We provide extensive 
information about the condition and next steps, including encouraging customers to 
discuss their results with their physicians and to consult genetic counselors. 

D. Updates on Changing Data 

We are committed to keeping our customers educated on new scientific advances. 
After customers receive their initial results, we update them on new scientific findings. 

As new scientific studies uncover new information that changes our understanding of the 
genome and its meaning, we tell our customers how this new information changes their 
results. We believe customers have a right to be updated when advances in science 
change our understanding of their genomes, so we do not cut off our customers after one 
look - or a year of looks - at their information. 


4 



113 


E- Emphasis on Physician and Genetic Counseling Support If Customers 
Have Questions 

As stated, if customers have questions, we recommend that they should 
coordinate the receipt of their information with physicians or a genetic counselor. We do 
not offer genetic counseling services directly and in fact believe it is important for 
counselors to be independent of the company. We have provided links to such services 
previously and since early June 2010, we have offered our customers a referral to 
Informed Medical Decisions. Inc. (InformedDNA), an independent provider of genetic 
counseling services staffed by certified genetic counselors. These genetic counselors are 
trained professionals, who have additional training about the services and results that 
23andMe provides. 

To be clear, there is no financial relationship between 23andMe and 
InformedDNA. However, we do provide InformedDNA with background information 
about 23andMe’s test offerings so that InformedDNA’s genetic counselors will be 
prepared to discuss the tests we offer our customers. This service is optional for 
23andMe customers, and customers who choose InformedDNA for genetic counseling 
services pay InformedDNA directly. 

23andMe partnered with InformedDNA because it is the largest independent 
network of genetic counselors and is the only national provider whose seivices are a 
covered benefit for most individuals with commercitil health insurance. (See Attachment 
D). 

III. Concerns About DTC Genetic Testing 

We recognize that there are concerns about customers having direct access to 
genetic testing, including the risk that individuals might make poor choices based on their 
results, and consistency of results among the different companies in this sector. We take 
those concerns extremely seriously. 

A. Genetic Concerns 

The best way to avoid poor choices is to have educated customers. Here are some 
of the things we are doing to educate customers: We have created educational videos that 
are on our public website (these have over 140,000 views on Youtube and are used by 
schools for genetic education). Our health reports have extensive information including 
description of the underlying scientific literature upon which reports are based, citations 
to these studies, the interplay between genes and the environment, and technical 
information and additional resources for those who are interested. We also educate the 
broader community. We have offered free genotyping to hundreds of physicians so they 
can learn about their data and understand their patients’ needs, we are involved in 
medical school programs to further genetics understanding, and we are involved in 
numerous third-party research studies - some of which are described below. 
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With respect to concerns about people making poor choices, there is excellent 
scientific research being conducted about the impact and utility of DTC genetic testing. 
For example, the National Human Genome Research Institute and the National Cancer 
Institute of NIH, along with the Group Health Cooperative in Seattle and the Henry Ford 
Health System in Detroit, launched the “Multiplex Initiative” in May 2007 to study 2,000 
people in Detroit who were offered a multiplex genetic test for eight common conditions. 
This study has shown that consumers understand that both genes and environment 
contribute to disease risk. As part of this research, researchers found that “[ijndividuals 
who present to health care providers with online genetics information may be among the 
most motivated to take steps toward healthier lifestyles. These motives might be 
leveraged by health care providers to promote positive health outcomes.” There is more 
to come, and it will educate all of us about what the actual issues might be and how to 
address them. 

We want to better understand these issues ourselves, and to that end, 23andMe 
has worked with the Genetics and Public Policy Center at Johns Hopkins University to 
conduct an independent study of how 23andMe customers understand and use their 
results. We expect these results to be released later this summer, and we will keep you 
informed about them. We are also working on a related study with Stanford University. 

23andMe has over 50,000 customers, and through monitoring community 
feedback, we are confident that DTC genetic testing has a positive impact on customers’ 
lives. 


B. The June 2010 Sample Mix-Uo 

Regarding concerns about accuracy and reliability, let me briefly address the 
reported June 2010 incident in which customers received results belonging to other 
people, A single human error by a certified technician at our contracted laboratory 
caused this incident. The technician accidentally and wrongly inverted a plate by 180 
degrees, causing valid results for plate samples to be matched with the wrong person’s 
name. This mismatching error at the laboratory led to 23andMe’s receipt of mismatched 
results that were then transmitted to customers, affecting eighty-seven customers in all. 

23andMe responded to the problem as soon as we learned of it from our 
community by notifying customers and removing the mismatched results in less than 24 
hours. We were then able to give the customers their correct results within six days. 
While 23andMe regrets the error and takes the incident seriously, the company rapidly 
resolved it. Since the incident, both 23andMe and our laboratory have further 
strengthened our quality control systems to prevent such problems. The laboratory error 
that occurred here could have happened in any laboratory for any genetic tests coming 
from any hospital, doctor’s office, or other laboratory client - it was not a problem 
uniquely related to 23andMe samples or DTC services to any extent. (See Attachment 
E). 
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C, Standards Setting 

We fully appreciate the concerns that different companies can return different risk 
predictions, which can happen even when the tests are accurate. There are several 
scientific reasons for differences: companies employ slightly different criteria for the 
inclusion of disease-associated markers in their reports; new associations between genetic 
markers and diseases are being discovered at a rate faster than companies’ development 
cycles; and companies test for an imperfectly overlapping set of genetic variants for 
reasons including the ability of different genotyping technologies to assay certain 
variants. We have asked NIH and FDA to help on this point. In addition, the industry is 
already looking to other reputable, independent entities that could take up this challenge, 
such as NIST, an independent standard setting entity. 

TV. How DTC Genetic Testing and 23andMe Helps Consumers Improve Their 

Lives 

Over the past decade, scientists have discovered that an increasing number of 
diseases can be linked to variations in an individual’s DNA. These discoveries have 
launched the revolution in personal health, empowering individuals as never before to 
manage their personal health before they get sick. Thanks to such advances, we now 
understand that each of us is born with genetic predispositions for developing diseases. 

In some cases, this information can truly save a life. A striking example is that of 
Kirk Citron. Kirk found out from 23andMe that he had about three times the normal risk 
lor venous thromboembolism - something he never would have suspected. Knowing this 
information, Kirk did a little digging and found out his father’s father had a blood clotting 
condition that had him on blood thinners for the last 20 years of his life. A few weeks 
later, Kirk tore his ACL and was told he needed to have knee surgery (which is one of the 
risk factors for blood clots). 

Kirk went to his primary doctor and his orthopedist and told them he was worried 
about the risk, given his family history and his DNA test. Both doctors were somewhat 
dismissive of Kirk’s concerns, but Kirk was insistent enough that they agreed to change 
the post-surgery protocol to give Kirk five days of blood thinner. 

Kirk had the surgery and had the five days of blood thinner. Five days later, he 
suddenly felt short of breath. Kirk saw his doctor and was immediately admitted to the 
hospital - he had experienced a pulmonary embolism - a blood clot that traveled to his 
lung. 


In discussing it afterwards, Kirk’s doctor said two things: first, the fact that Kirk 
had been on the blood thinner for five days almost certainly meant that the attack was 
much less severe than it might have been (it could have been fatal). Second, having the 
information ahead of time allowed Kirk’s doctor to make the diagnosis much faster than 
otherwise would have been the case. Once Kirk was in the hospital, and on a new round 
of blood thinners, he was out of danger, and now is home and doing just fine. 
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Our tests also detect genetic variations that have been linked with heart attacks, 
Crohn’s Disease, macular degeneration, Parkinson’s disease. Type 2 diabetes, and many 
others. As scientists continue to make breakthroughs, the number of diseases we can test 
for will only increase. Because new, reliable studies are being published weekly, even 
daily, we are regularly adding traits, diseases, and conditions to our testing. As we do so, 
we educate our customers on these latest scientific discoveries as they happen, but we 
only link them to our customers’ personal data after we determine that they meet our 
standards of reliability. 

23andMe’s DTC service is consistent with the FDA’s long history of approving 
at-home, over-the-counter tests for HIV, hepatitis, and fecal blood (which might be 
caused by colon cancer). In addition, FDA already permits customers to have direct 
access to tests for potentially less worrisome conditions, such as high cholesterol and 
pregnancy. As the FDA explains on its website, these tests help consumers “detect 
possible health conditions when [they] have no symptoms, so [they] can get early 
treatment and lower [their] chance of developing later complications . . . [and] detect 
specific conditions when there are no signs so that [they] can take immediate action.” 
(See Attachment F). Although the results of the FDA-approved, over-the-counter tests 
may lead to customers receiving potentially distressing information, the FDA has 
permitted consumers to have direct access to these tests. Our tests are even less 
worrisome, as they do not diagnose a disease but rather only provide more limited data. 

V. How DTC Genetic Testing and 23andMe Help Develop and Accelerate 

Medical Research 

Besides the direct consequences of genetic testing on healthcare, 23andMe is also 
strongly rooted in the development of innovative solutions for accelerating medical 
research. One of the unique features of 23andMe’s DTC genotyping service is the 
company’s focus on 23andWe, a community-centered research effort in which consumers 
are encouraged to contribute to medical science by answering surveys. 

To date, through 23andWe surveys, 23andMe has amassed one of the largest 
databases of genetic and health information in existence. This database includes over 
50,000 customers, of whom more than half have participated in at least one survey, and 
of whom roughly 10% have participated in at least 20 surveys in total. Our customers 
have answered over 10 million research questions. Last month, we published our first 
paper describing the results of a number of replications and several novel findings based 
on our customer data in the open access, peer-reviewed journal PLoS Genetics, and many 
more publications covering novel associations with more serious medical conditions are 
on the way. 

We believe that this model of research has the potential to transform research in 
this field in two specific ways. First, unlike most research studies to date where the 
primary source of funding has been a government agency such as the NIH, our research 
model has been primarily driven by consumer interest. Second, our active cohort of 
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engaged customers has enabled us to pursue research into over 600 health conditions 
simultaneously, in contrast to traditional approach of funding a genotyping study for a 
single health condition at a time. This allows research to proceed at a much faster pace 
than possible in more traditional settings. For example, in March 2009, we began a 
project to study the genetics of Parkinson’s disease. In less than a year, we were able to 
assemble a database of nearly 4,000 genotyped patients with Parkinson’s disease, which 
enabled us to replicate previous findings as well as to discover a number of novel 
associations that had not previously been reported in the scientific literature. These novel 
associations are not yet reported to our customers because they have not yet been 
published in a peer-reviewed journal, which is one of our standards for inclusion. 

Because we have such a large research database and engaged customers, we are 
able to assess the clinical significance of genome associations. We are in a unique 
position to tell our customers, and the community, how clinically significant this 
information is. 

VI. 23andMe Supports a Strengthened Regulatory Framework for DTC Genetic 

Testing 

23andMe has been working with federal authorities - and looks forward to 
continuing to work with them - on improving the regulatory framework for all diagnostic 
testing, including genetic testing. These are complicated issues, as evidenced by the fact 
that FDA just held a two-day meeting this week and heard from numerous medical, 
laboratory, academic, and industry groups about how to change the regulation of 
laboratory testing. We have met with the FDA several times and have had discussions 
with them on how they might regulate this new industry that does not fit squarely into 
any existing regulatory paradigm. We have also engaged with other officials at the U.S. 
Department of Health and Human Services and NIH. 

We have been working on a proposed framework that we will present to the FDA 
tomorrow. This framework takes into account rapid technological innovation, and will 
ensure the analytical and clinical validity of all laboratory tests. We hope that the 
framework will lead to a scalable regulatory system for the FDA to adopt. 

VII. Conclusion 

Thank you again. Chairman Stupak, Ranking Member Burgess, and Members of 
the Subcommittee for giving me the opportunity to speak with you today and for your 
work on these issues. 
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HOME COMPANY TESTING SERVICES 



Testing Services Overview 

National Genetics institute (NGI) provides advanced clinical geneKcs testing 
services for blood screening, medical testing, and clinical research. The company 
offers industry leading assays for human immunodeficiency virus (HIV), hepatitis A, 
8, and C (HAV, HBV, and HCV) viruses and other infectious ^ents and has 
pioneered robust, sensitive, and high throughput methods for pooled spec^n 
nucleic acid teslrng. 



NGt is a leading provider of nucleic acid screening services to the global 
biotechnoiogy industry and screens millions of piasma donations a year for blood 
borne infectious agents fScreenino Services! . The company also provides its 
advanced genetic testing services to physicians, hospitals, and clinics f Medical 
Testlna l and has supported numerous pharmaceutical and biotechnology companies 
in the clinical development of new infectious disease and oncology therapies 


NGi is licensed as a clinical laboratory provider by both stale and federal agencies, 
participates in a number of approved quality control programs, and holds active 
Biologies Licenses from the US Food and Drug Adminislration (FDA) for screening 
of plasma for blood borne infectious agents. 


Copyright <8 2006 Laboratory Corporation of America. All Rights Reserved. 




NGi offers a range of advanced riertefics assays. 
Ssiect a specific test betow to obtain additional test 
information. 
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terms ot service 


1. Definitions 

• "23aridMe" means 23aodM8. Inc., whose place Of businass is at 1390 ShweBifd Way, Mountain View. CA 94043. 

• "23andWe Research” means researtfi that 23andMe performs with the intent to (tuBiish in a peer-reviewed scientific journal. 

233ndWe Research ot^ uses Genetic and Seff-Ftepoited Information from users who have given cortsent according to the sppticaoie 
Consent Oocument. 23andWe Research adivjlies do not cnciude RSO 

■ "R&D" moans research and devetopmerrt acttvifies performed by 238ndMe on user data. Hiese activities may include, among other 
things, improving oof Services aod/tw offering new products or services to you; performing quality control activities: conducting data 
analysis that may lead to and/or include cwnmercislizatton with a third party. 

• '‘Scrvieo” or "Services means 23andMe's prcx3o<3s. software, servlas, and website {inttloding but no( limitnd to text, graphics, 
images, and other material and infomta^n} as accessed from time to time by the user, regardless If the use is in connection with an 
account or not. 

• "Personal Infonmation'* is tnftxmatlon that can ba used to identify you, either alone or in combination with other information. 23andMa 
collects and stores the fdiowmg lypes of Personal Information; 

• "Registralion Information" is the inftffmalion you provide about yourself v/hen registering for and/or purchastrig our Services 
(e g. name, email, address, user ID and password, and payment inrormalion). 

' "Genetic Information" Is Information regarding your genotype (e.g. the As. Ts, Cs. and Gs at particular locations in your 
genome), generated IhrtMigh processirig ofyoursafiva by 23andMe or by its contractors, successors, and assignees; or 
otherwise processed by and/or corartt>uted to 23an(iMe. 

- "Self-Reported Information" is all informalton aboul yourself, induding your disease conditions, other health-felated 
information, personal traits, edmicily. ^mity hislory. and other information that you enter into surveys, forms, or features white 
signed in to your 23andMe account. Sell-Repoiled Information is included >n 23andWe Research only it It has beer^ indicated for 
23anaWe Research use on the website and if you have given consent as described in the applicable Consent Ooaiment, 

' "User Content" is sH informaBwi. data. text, software, music, audio, photographs, graphics, video, messages, or other materials 
• oihgr than Gertetic Information and Self-Reported Information-generated by users of 23andMe Services and transmitted, 
whelher publicly oi privately, lo or through 23andMe. 

- "Web Behavior Information" is informaiion on how you use the 23andMe website (e.g. browser type, domains, page views) 
collected through log Tiles, cookies, and web beacon lechnology. 

• "Aggregated Genetic and Self-Reported Information* is Genetic and Self-Reported Information (hat has been stripped of 
Registration Information and combined with data from a number of other users sufTident to minimize the possibility of exposing 
individual-level information while still providing scientific evidence. 

2. Acceptance of Terms 

Your use of 23andMe's Services (excluding any services provided by 23arKiM« under a separate agreement) Is subject to Ihe ierms of the 
legal agreement between you and 23andMe sot forth in these Terns of Service ("TOS"). Except as specifisd herein. Ihese TOS apply to 
any use of the Services, including but not limited to a) submilling a saliva sample lor DMA extraction and processing, b) uploading a digllal 
version of your Genetic Information and interacting with it on the 23andMe website, and/or c] creating and usings free 23BndMe account 
without providing yt^r saliva sample or Genetic Informalton. In order (o use the Services, you must first agree lo Ihe TOS. You may not use 
!he Services if you do not accept the TOS. You can accept the TOS by (l)<atcicing to accept or agree to the TOS, where this option is made 
aviiilable to you by 23andM8 lor any Service; or by (2) actually using Ihe Services. In this case, you ackrtowiodgo end agree Ihol 23nndM« 
will treat your use of the Services as acceptance of the TOS from that ptwl onwards. In addition, when using particular 233rtdMe Services, 
you shall be subject to any guidelines or roles applicable to such services that may be posted from lime to time. All such guidelines or rules 
are hereby incorporated by reference into dte TOS. 23andMe also may offer other services from time lo time that are governed by different 
iDfms of service. 

3. Prerequisites 

a. Whether you submit ^xir own saliva sample, a saliva sampNs for anyone for whorn you have legal authority to agree, or otiierwise 
provide your own GenrticinfwmaBon. y«j may not use (he Services and may not accept the TOS if (1) you are not of legal age to 
form a binding contract with 23an(^4e. or (2) you are a person barred from receiving Ihe Services under the laws of the jurisdiction in 
which you are resident or frcffn which you use the Services. 

b. In addition to the conditions above, if you conlfibule or otherwise provide your own Genetic Infornialion, you musi be eighteen ( 1 8) 

years of age or older to agree to dtese TOS behalf of yourself w those for whom you have legal aulhonty to agree 

c. II your use of the Services irrcludes creating a 233ndMe accouni, without submitting a saliva sample or otherwise provitiing Genetic 
Information, you must be thirteen (13) years of age wdder to use the Services end accept the TOS. 

4. Description of the Services 

The Services include access to the 23andMe public w^site and personal genotyping services, including the collection and analysis of your 
saliva sample. Unless explidtiy staled otoorwise. each new fdature (hat augments or enhances the current Service shall be subject to the 
TOS. You acknovriedge and agree tt»al the Services are pmvkled "AS-IS" and are based on the current stale of the art of genetic research 
and technology in use by 23aTK)Mcatthetimeof the purchase or viewing. As research progresses and scientific knowledge and technology 
evolve. 233ndMe is corrstanily innovating in order lo provide the bast possiUa experience for Its users. You acknowledge and agree inai me 
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fonri and nature of the Services which ZSandMe provides may change from fens to time without prior notice to you. As part of this continuing 
innovatton. you acknowledge and agree that 233nijMe may slt^ ftjemwnefrtly or temporarily) providing some Services |or any Features 
within the Services) to you or to users generalty at 23andMe’s discretion, wittiout prior notice to you. You may stop using the Services 
at any time. You do not need to specifically inform 23andMe v^ien you slop using the Services unless you are requesting closure of your 
account. 23andMe assumes no responsibility fo" the use of Swvices outskfs the terms of this TOS or other applicable terms. 

In order to use the Services, you must obtain internet access, eittier dweclly or through devices that access web-based content, and pay any 
service fees associated with sudi access. You are solely responsiWe for paying such fees. In addition, you must provide ail equipment 
necessary to make such Internet connection, induding a computer and modem or other access device. You are solely responsible for 
providing such equipment. You acknowledge and agree that 23andMe may rrot currently have set a fixed upper limit on the number of 
transmissions you may send or receive through the Services or rm the amount of storage space used for the provision of any Serv'ce, such 
fixed upper limits may be set by 23andMe at any time, at 23and>to's discretion. 

5. Risks and Considerations Regarding 23andMc Services 

Once you obtain your Genetic information, the knowledge is Irrevocabfe. You should not assume that any information we may be able 
lo provide io you. whether now or as genetic research advances, wiU be wetcome or positive. You should also understand that as research 
advances, in order for you to assess the meaning of your ONA ir\ tiie context of such advances, you may need to obtain further services 
from 23andMe or from your f^ysidan or other health care pro\^er. 

You may learn information about yourself that you do not anticipate. Tliis informadon may evoka strong emotions and has the potential 
lo alter your life and workiview. You may discover things about yourself that trouble you and lhat you may not have the ability to control or 
change (e.g., your father is not geneticaliy your father, surprising facts retafed to yow ancestry, or that someone with your genotype may 
have a higher than average diance of developing a specific condition or disease). These outcomes could have social, legal, or ecor^omic 
implications. 

The laboratory may not be able to process your sample, and the laboratory process may result in errors. The laboratory may not be 
at^e to process your sample if your saliva does not contain a sufTicieni volume of DNA. you do not provide enough saliva, or the results from 
processing do not meet our standards tor accuracy. If the initial processing fails for any of these reasons, 23andMe will reprocess the same 
sample at no charge to the user, if the second attempt to process the same sample fails, 23andMe will offar to send another kit to the user 
to cdiect a second sample at no charge , If the user declines this oplkm, the user is entitled solely arid exclusively to a complete refund of 
the amount paid to 23andMe, less shipping and handling, provided that the user shall not resubmit another sample through a future 
purchase of the service. If the user opts to receive another sam^^e colleclion kit and 23andMe's attempts to process the second sample are 
unsuccessful, 23andMe will not send additional sample collection kits and the user will be entitled solely and exclusively to a complete 
refund of the amount paid to 23andMe, less shipping and handling, provided Ihe user shall not resubmit another sample through a luture 
purchase of the service. If the user breaches this policy agreement and resubmits another sample through a future purchase of the service 
and processing is not successful. 23andMe will not offer to reprocess tlie sample or provide the user a refund. Even tor processing that 
meets our high standards, a small, unknown fraction of the data generated during the laboratory process may be un-inferpreiable or 
incorrect (referred to as 'Errors"). As this possibility is known in advance, users are not entitled to refunds where these Errors occur. 

You should not change your health behaviors solely on the basis of Information from 23andMe. Make sure to discuss your Genetic 
Information with a physician or other health care provider before you act upon the Genetic Information resulting from 23andMe Services. For 
most common diseases, the genes we know about are only responsible tor a small fraction of the risk. There may be unknown genes, 
environmental factors, or lifestyle ch^ces that are far more imporlant predictors. If your data iniJIcaie lhat you are not at elevated genetic 
risk for a particular disease or condition, you should not feel that you are protected. The opposite is also true; if your data indicate you are at 
an elevated genetic risk for a particular disease or condition, it does not mean you will definitively develop Ihe disease or condiiion. In either 
case, if you have concerns or questions about what you learn through 23andM8. you should conlacl your physician or other health care 
provider. 

Genetic research is not comprehensive. While we measure many hundreds of Uiousands of data points from your DNA. only a small 
percentage ol them are known to be reiated to human trails or health conditions. The research community is rapidly learning more about 
genetics, and an important mission of 23andMe is lo conduct and contribute to this research. In addition, many ethnic groups are not 
included in genetic studies. Because interpretations fKovided in our service rely on these published studies, some interpretations may not 
apply to you. Future scientific research may change the interpretation of your ONA. In the future, the scientific community may show 
previws research to be incomplete or inaccurate. 

Genetic Information you share with others could be used against your interests. You should be careful about sharing your Genetic 
Information with others. In the future, businesses or Insurance companies may request Genetic Information, The Genetic information 
Nondiscrimination Act was signed into law in the United Slates in 2008. and some, but not ail, states and countries have laws that protect 
individuals with regard to their Genelic Information. Yas may vrani lo consult a lawyer to understand the extent of legal protection of your 
Genetic Information before you share it with anybody. 

Furthermore. Genetic Information lhat you choose to share wilhyour physician or other healthcare provider may become part of your 
msdica! record and torough lhat route be accessible to other heaJth care providers and/or insurance companies in the future. Genetic 
Information that you share with family, friends or employers may be used against your interests. Even if you share Genetic Information lhat 
has no or limited meaning today, that information could have greater meaning in ttw future as new discoveries are made. If you are asked 
by an insurance company whether you have learned Gertetic tnforroafitm about health conditions and ycMj do not disclose this lo them, this 
may be considered to be fraud. 

23andMe Services arc for research, informational, and educational use only. We do not provide medical advice. The Geneve 
information provided by 23andM0 is for research, informsikmal, and educatiemai use only. This means two things. First, many of the genetic 
tlisceveries that we report have not been clinically validated, and the tec^motogy we use. which Is the same technology used by the research 
community, to date has not been widely used for clinical testing. Second, in order to expand and accelerate the understanding and practical 
application of genetic luiowledge in health care, we invite ^ genolyped users to participate in 23andWe Research. Participation in such 
research is voluntary and based upon an IRB-approved consent docum^iL As a result of the current state of genetic knowledge and 
understanding, our Services are for research, informalional, and Kluc^ional ptoses only. The Services are not intended to be used by Ihe 
customer for any diagnostic purpose and are not a substitute for profesaon^ madical advice. You should always seek the advice of your 
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phystdan or other health cars provider with any questions you may have regarding diagrKisis, cure, treatment, mitigation, or prevention of 
uny {Jisease or other medical condiliort or impairment or the stahis of yaw health. 

23andMe does not recommend or endorse any spea'fic course of action, resources, tests, physician or other health care providers, drugs, 
biologies, medical devices or other products, procedures. opinicMW. or other information that may be menlioned on our websile. As explained 
on our website. 23andMe believes that (a) genetics is only part ert the picture of any tndividuai’s state of being, (b) the state of the 
understanding of Genetic Information is rapidly evolinng and at arty given lime we only comprehend part of the picture of the role of 
genetics, and (c) only a trained physician or other health car© provider cart assess your current stale of health or disease, taking into 
account many factors, including in some ca.ses your gerteiics as weP ^ your current symptoms, if any. Reliance on any information orovided 
by 23andMe. 23andMe employees, others appearing on (xw website at ttte iiwtafkxt of 23andMe, or other visitors to our website is solely at 
your own risk. 

While we are licensed in California as a clinical iabtxalory, not all jitfistSra’ons require our Services to be subject to license. Therefore, wa 
are not universally licensed by all slate, federal, or intemationat aolhoriBes for genetic te.sling conducted for health arxl disease-related 
purposes, in addition, there are certain jurisdictions in vrhkth w© do nc« offer our Services because we do not have required licenses. 

6. User Representations 

By accessing 23andMe Services, you agree to. acknowledge, and reprosent as follows; 

a. You understand that information you learn from 23arH3Me is not designed to diagnose, prevent, or treal any condition or disease or to 
ascertain the stale of your health and that you understand that the 23andMe services are intended for research, informational, and 
educational purposes only. You acknowledge that 23andMe urges you to seek the advice of your physician or other health care 
provider if you have questions or concerns arisirtg from your Genetic Information. 

b. You give permission to 23andMe. its contractors, successors and assignees to f^rform genotyping services on the DNA extracted 
from your saliva sample and to disclose the results of analyses performed on your DNA to you and to others you specifically authorize. 

c. You represent that you are eighteen 09} years of age or older if you ere providing a saliva sample or accessing your Genetic 
Ir^fomiation. 

d. You are guaranteeing that any sample you previde is your saliva; if you are agreeing to these TOS on behalf of a person for whom you 
have legal authorization, you are confirming that the sample provided will be the sample of that person. 

e. If you are a customer outside the U,S. providing a saliva sample, you confirm that this act is not subject lo any export ban or restriclion 
in the country in which you reside. 

f. You agree that any saliva sample you provide and ait resutling data may be transferred and/or processed outside the country in which 
you reside. 

g. You are warranting that you are nol an insurance company or an employer attempting to obtain Information about an insured person or 
an employee. 

h. You are aware that some of the information you receive may provoke slrortg emotion, 

I. You take responsibility for all possible consequences resulting from your sharing vrith others access to your Genetic Information and 
your Self-Reported Information. 

]. You understand that alt your Personal Information will be stored >r> 23andMe databases and will be processed in accordance wth the 
23andMB Privai^y Stalernent, 

k. Waiver of Property Rights: You understand that by providing atry sample, having your Genetic Information processed, accessing your 
Genetic Information, or providing Self-R^ohed Information, you acquire no rights in any research or commerci.nl products lhat may be 
developed by 23af>dMs or its collaborating partners. You specifically understand that you will nol receive compensation for any 
research or commercial products lhal include or re^lt from your Genetic Information or SeH Refjorted information. 

You agree that you have the authority, under the lavirs of the state or jurisdiction in which you reside, to provide these 
representations. In case of breach of any one of these represerilations 23andMe has the right to suspend or terminate your 
account and refuse any and all current or future use of the Services (or any portion thereof) and you will defend and indemnify 
23andMe and its affiliates against any liability, costs, or damages arising out of the breach of the representation. 

7. Account Creation, Customer Account, Password, and Security Obligations 

In consideration of your use of the Services, you agree lo: (a) provide laie. accurate, current, and complete Registration Information about 
yourself as prompted by the Service: and (b) maintain and promptly update the Registration Information lo keep it true, accurate, current, 
and complets. If you provide any Registration information that is untrue, inaccurate, not current, or incomplete, or if 23andMe has a 
reasonable ground to suspect that such Informadon is untme. inaccurate, not current, or incomplete, 23andMe has the right to suspend or 
terminate your account and refuse any and ail current or teture us© of the Service (or any portion thereof), 

After you have purchased our Service, you wilt create a passwfHtJ and account designation. You are responsible for maintair^ing the 
confidentiality of the password and account, and are fully responsible for all activities that occur under your password or account, if you 
allow third parties to access 233ndMe's website through your username ana password, you will defend and indemnify 23andMe and its 
affiliates against any liability. <x3sts. or damages, including attorney fees, arising out of claims or suits by such third parties based upon or 
relating to such access and use. You agree lo (a) immediate noWy ZSandMe of any unauthorized use of your password or account or any 
other breach of security, and (b) ensure lhat you exit from your accamt at the end of each session. ZSandMe cannot and will not be liable 
for any loss or damage arising from your failure to comply with this Seetkwi. 

8. ZSandMe Privacy Statement and Disclosure of Information 

!n order to use the Services, you must first acknowledge artd agree to the Privacy Statement. You may not use the Sen/ices if you do no! 
accept the Privacy Statement. You can acknowledge and agree to the Privacy Statement by (1) clicking to accept or agree to the Privacy 
Statement, vi^ere this option Is made available to ycHJ by 23andMe for any SeAntte; or by (2) actually using the Services. 

You acknowledge and agree that ZSandMe has the right lo monitw any use of ks systems by its personnel at any time and maintain copies 
doajmenting such monitoring. Our Privacy Statement ^ts forth toe only ej^er^tlons of privacy any individual should have in terms of 
usage of the 23antiMe Services, website, or other systems. If yew have given consent for Genetic tnformafion and Self-Reported 
Information to be used in 23andWe Research as described in the ap^icafale Cwisent Document, we may indude your information in the 
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Aggregated Genetic Information and Self-Reported Informatw we disclose to tokd parties for the purpose of publication in a peer-reviewed 
scientific journat. 23an<iMe may also inctude your information in Aggregated Genetic and Self-Reported Information disclosed to third-party 
norr-profil and/or commeraal research partners who wiH not ^bRsh that infewmation in a pear-reviewed scientific journal. 23andMe will never 
release your individual-level Genetic Information and/or SeH-R«oorted Infcwmalioo lo any third party wiUiout asking for and receiving your 
explicit consent to do so, unless required by law. Further, you acKnowledga and agree that 23andM8 is free to preserve and disclose any 
and ail Personal Information to law enforcement agencies or othere if reqwred to do so by law or in the good faith belief that such 
preservation or disclosure is reasonably necessary to: (a) comply with legal process {such as a judicial proceeding, court order, or 
government inquiry) or obligations that 23andMe may owe pursuant to elhical and other professional rules, laws, and regulations: (b) 
enforce the 23andMe TOS; (c) respond to claims that any cont«it violalos the righto of third parties: or (d) protect the rights, property, or 
personal safely of 23andlv!e, its employees, its users, its cfients, and the public. In such event we will notify you through the contact 
information you have provided to us in advance, unless doing so would violat© the law or a court wdar. You understand that the technical 
processing and transmission of the Services, including your Person^ Informalion. may involve {a) transmissions over various nefwoiits: and 
fb) changes to conform and adapt to technical requirements of connecting networfrs, or devices. Finally. 23andMe may. in its sde discretion, 
restrict access to the website for any reason. 

Please refer to our Privacy Statement to read about data pr^eraion related to your information. Sea our complete Privacy Statement here. 

9. Limited License 

You acknowledge that alt User Content, whether pubildy posted or privately transmitted. Is the sole responsibiiity of the person from which 
such U.ser Contenl originated This means that you. and not 23andMe. are entirely responsible for ail User Ccmlenl that you upload, post, 
email, or otherwise transmit via the Service. 

You acknowledge that the Services contenl presented to you as part of Ihe Services, whether original 23andMe Services content or 
spoi^sored content within the Services, is protected by copyright and/or other inteNeclual property rights that are owned by 23andMe and/or 
the sponsors who provide that content lo 23andMe (or by other persons or companies on Iheir behalf). 23andM8 grants you a Limited 
License to copy and distribute free of charge, for non-commercial purposes or>ly. any of the Services content with the exception of content 
from "MD's Perspectives” in the 'For the Experts” section of the website and any other content marked as not subject to this Limited License 
on the website, provided you; {i) provide the Services content as it appears on the 23andMe website with no changes including but not 
limited to presenting seteclions which might (end to misrepresent the substance of Ihe Services content; (ii) include Ihe following atlribution 
on the first page of any materials you distribute; © 23andMe, Inc. 2008-2010. All hghts reserved; distributed pursuant to a Limited License 
from ZSandMe; (iii) agree you have no right to offer anyone else any further righi with respect lo this Services content. Aside from the 
Limited License provided in this paragraph, you may not modify, rent, lease, loan. sell, distribute, or create derivative works based on this 
Services content (either in whole or in part) unless you have been specifically told Ihal you may do so by 23andMe or by ihe owners of that 
content, in a separate agreement. 

10. Customer Conduct • Unlawful and Prohibited Use 

As a condition of your use of the Services, you warrant to 23andMe that you will not use the Services for any purpose that is unlawful or 
prohibited by these lerms, conditions, or notices You may not use the Services in any manner that could damage, disable, overburden, w 
impair the Services or Interfere with any other part/s use and enjoyment of the Services, You may not obtain or attempt to obtain any 
materials or information through any means not intentionally made available or provided for through ihe Sen.'lces. Furthermore you agree 
not to use the Services to; (1) upload, post, email, or otherwise transmit any materia) that is derogatory, defamatory, obscene, oroffenstve, 
such as slurs, epithets, or anything that might reasonably be construed as harassmeni or disparagement based on race, color, nalional 
origin, sex, sexual orientation, age. disability, religious or political beliefs, or other statutorily protected status: (2) impersonate any person or 
enlfty, including, but r^ot limited to, anyone affiliated with 233ndMe. or falsely stele or otherwise misrepresent your affiliation with a person or 
sntiry; (3) add your own headers, forge headers, or otherwise manipulate identifiers in order to disguise the origin of any content transmitted 
Ihrough the Service; (4) "stalk" or otherwise harass anomer; (5) upload, post. emaS. or otherwise transmit any content thal you do not have a 
fight to transmit under any law or under contractual or fiduciary retatronships (su<* as msida information, proprietary and confidemiat 
information learned or disclosed as part of employment relationships or orrder nondisclosure agreements); (B) download any file posted by 
another user of the Service that you Imow, or reasonaWy should know, cannot legally be distributed In such manner: (7) upload, post, email 
Of otherwise transmil any content that infringes any patent, trademaik. trade secrel, copyright, or other proprietary rights ('Rights*) of 
23andMe or any other party; (8) harm minors in any way; (9) advertise or offer to sell or buy any goods or services for any business 
purpose, unless such area specifically allows such messages; (10) upload, post, email, or otherwise transmit any unsolicited or 
unauthorized advertising, promotional materials. *junk mail.* "spam." "chain letters," "pyramid schemes." or any other form of solicitation, 
except in those areas that are desgnated for such purpose and only to the extent such content is authorized by law; (1 1) upload, post, 
email, or othen/rise transmit any material that contains software viruses or any other computer code, files, or programs designed to intemipt. 
destroy, or limit the funclionaiify of any computer software or hardware or telecommunicalions equipmeni; ( 12 ) interfere with or disrupt the 
Service or servers or networks connected to the Service, or disobey any requirements, procedures, policies, or regulations of networks 
connected to Ihe Service; (13) violate these Terms of Service, any code of conduct or other guidelines which may be apfirficable for any 
particular area of the Service or have been communicated to you by anyone affiliated with 23andMe: or (14) intentionally or unintentionally 
violale any af^licable local, state, nalitmal. or international taw. or any regulations having the force of law. 

You acknowledge and agree that you are solely responsible for (and toat 23andMe has no responsibility to you or to any third party for) any 
breach of your obligations under the TOS and for the corsequences (Induding any loss or damage wmich Z3andMe may suffer) of any such 
breach. In case of breach of any one of foese agreements 23andMe has the right to suspend or terminate your account and refose any and 
all current or future use of Ihe Services (or any portion Ihereof) and you wW defend and indemnify 23andMe and its affiliates against any 
liability, costs, or damages arising out of the breach of the represematoi. 

If you vinlate the terms of this Seclicm and/or 23andMe has a reason^te ground lo suspect that you have violated the terms of this Section. 
23andMe has the right to suspend or terminate your acxounl and reftjse any and afl current or future use of the Service (or any portion 
Ihereof), 

11. Export Control and Applicable Laws and Regulations 

Recognizing Ihe global nature of the Internet, you agree to cwnply wlto at focrf rules regarding online conduct and acceptable conienl. 
Specifically, you agree 1 ) that providing your sample is ncrt syl^ect to any export ban or restriction in the country in which you reside. 2) that 
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your sample and data may be transferred and/or preceded outside tfw coinlry in which you reside, and 3) that you will comply with aii 
applicable taws regarding the transmission of technic^ data exported (rom the United States or the rauntry from which you access 
23andM8’s Services online. 

12. Walerial Posted Through The Service 

23andMe will not. at ail times, control any of the User Conteftt posted ^ dw Service and. as such, does not guarantee the accuracy, 
integrity, or quality of such non-23andMe conlerit. You under^amlfh^ by using the Services, you may be exposed lo contenl that is 
offensive, indecent, or objectionaWe. Under no circumstances v«H 23andMs be liable in any way for any non-23andMe content, including, 
but not limited to, any errors or ornissions in any such content, or for any toss or damage of any kind incurred as a result o( the use of any 
such content posted, emailed, or otherwise transmitted via the Services. 

You acknowledge that 23andMe and its designees shaH have the right (but rwjt the obligation) in their sole discretion to pre-screen, review, 
filter, modify, retuse, or move any conleni that is avaBable via the Serwes. Without limiting the foregoing. 23andMe and its designees shall 
have the right lo remove any content that violates the TOS or is deemed by 23andMe. in its sole discretion, to be otherwise objectionable. 
You acknowledge and agree that you must evaluate, and bear ail raks associated with, the use of any content, including any reliance on the. 
accuracy, completeness, or usefulness of such conter^l. 

1 3. Material Provided to 23andMe - Your Proprietary Rights 

User Content, 23andMe does not claim ownership of the User Cmlent you provide to 23andMe (including feedback and suggeslions) or 
post, upload, input, or submit to the Service. Unless otherwise specified, you retain copyright and any other rights you already hold over 
User Conient that you create and submit, post, or display on or through the Services. However, by submitting, posting, or displaying User 
Content, you give 23andMe. its affiliated companies, sublicensees (including but not limited to sublicensees who avail themselves of ths 
Limited License granted in Section 9 above) and successors and assigns a perpetual, irrevocable, worldwide, royaily-lree, and non- 
exclusive license to reproduce, adapt, modify, translate, publish, pubiidy perform. pubBdy display, distribute, reproduce, edit, refor.mat. and 
create derivative works from any User Content that you submft, post, or display on or Ihrough Ihe Services. You acknowledge and agree 
that this license includes a right for 23andMe to make such User Content ava^a^ to other companies, organizations, or individuals with 
whom 23andMe has relationships, and lo use such User Conient in connection with the provision of those services. 

You understand that 23antjMe, in perfomiing the required technical steps to provide the Services to our users, may (a) transmit or distribute 
your User Content over various public fretworks and in various media; and (b) make such changes lo your content as are necessary to 
conform and adapt that content to the technical requirements of connecting networks, devices, services, or media. You acknowledge and 
agree trial this license shall permit 23andMe to lake these actions. You represent and warrant to 23andMe that you have all the rights, 
power, and authority necessary tc grant the above license. 

Genetic and/or Self-Reported Information. Oisdosure of individual-level Genetic and/or Self-Reported Information lo third parties will not 
occur without explicit consent, unless required by law. Note that 23andMe cannot control any further distribution of Genetic and/or Self- 
Reported information trial you share publicly on the 23andMe website. You acknowledge and agree that you are responsible for protecting 
and enforcing those rights and that 23andWe has no obligation to do so on your behalf. 

Your saliva sample, once submitted lo and analyzed by us, is processed In an irreversible manner anrt cannot be returned lo you. See our 
website for more information on sample processing. Any Genetic Information derived from your saliva remains your information, subject to 
rights we retain as set forth in these TOS. You understand that you should not expect any financial benefit from 23andMe as a result of 
having your Genetic Information processed: made available to you; or, as provided in our Privacy Statement and Terms of Service, shared 
with or included in Aggregated Genetic and Seif-Reporled Information ^ared with research partners, including commercial partners. 

Waiver of Property Rights. As stated above, you understand that by providing any sample, having your Genetic Information processed, 
accessing your Genetic Information, or providing Self-Reported Information, you acquire f»o rights in any research or commercial products 
that may be developed by 23andM8 or its collaborating partnere. You specifically understand that you will not receive compensation for any 
research or ccxnmerciai products that include or result from your Genetic Information or Self-Reported Information. 

14. Indemnity 

You agree to defend and hold 23andMe, and its sitosidiaries, affiliates, officers, agents, coniractors, partners, employees, successors, and 
assigns harmless from any claim, or demand, including reasonable attorneys* fees, made by any third party due to or arising out of User 
Content you submit, post to. or transmit through the Service: your use of Ihe Service; your connection lo Ihe Service; your violation of Ihe 
TOS; or your violation of any rights of another. 

If you have submitted a saliva sample or otherwise provided your own Genetic Information, you will defend and hold harmless 23andMe, its 
employees, contractors, successors, and assigns from any liabHily arising out of die use or disclosure of any information obtained from 
genotyping your saliva sample and/or analyzing your Genetic Infomwrtion. wtiich is disclosed lo you consistent with our Privacy Staiemenl or 
resuits from any third-party add-ons to toots we provide. In addition, if you choose to provide your Genetic and/or Seif-Reported Information 
10 third parties • whether individuals to whom you facilitate access. intentlonaHy or inadvfsrtenlly. or to third parties for diagnostic or other 
purposes - you agree to defend and hold harmless 23andMe, its employees, rantractors, successors, and assigns from any and a!! liability 
arising from such disclosure or use of your Genetic and/or Sdf-Reported Information. 

15. No Resale of Service 

Other than pursuant lo the terms of the Limited License in Seclttm 9 of this TOS or unless othervrise agreed In a separate agreement 
between you and 23andWe, you agree not to display, distribute, license, perform, publish, reproduce, duplicate, copy, create derivative 
works from, modify, sell, resell, exploit, transfer, or IranwiMlfw any commercial purposes, aii or any portion of the Service, use of Ihe 
Service, or access to the Service. 

16. General Practices Regarding Use and Storage 

You acknowledge that 23andMe may estaWish general (M-acltoes and llirels concerning use of the Services, including without (imitation the 
maximum number of days that Personal Information and Serwees content wiB retained by the Service, the maximum disk space that will 
be allotted on 23andMe’s servers on your behalf, and tiie maxirmim number of times (and the maximum duration for which) you may access 
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the Services in a given period of time. You acknowledge and agree that 23ar)dM8 has no responsibility or liability for the deletion of or failure 
io store any messages, other communications, or other cwMenl maintaned of bansmitted by the Services; or for the loss of Genetic 
Information due to maiftjnction or desUuction of data servers cwotfwcatasffi^ic events. You further acknowledge that 23andMe reserves 
!he right to change these general practices and limits m its scrfe discselion. 

17. Modifications to Service 

23anUMe reserves the right at any lime and from time to lime to moc^ or disccmtmue. femporariiy or permanently, the Services {or any part 
thereof) wth or without notice. You acknowledge and agree that 23andMe shrf not be liable to you or to any third party for any modification, 
suspension, or discontinuance of the Services. 

The Software that use may from time to time automatically download and install updates from 23andMe. These updates are designed to 
improve, errhance. and fijrther develop the Services and may lake Uie fwm of bug fixes, enhanced functions, new software modules, and 
completely new versions. You agree to receive sur^ updates (and permit 23andM8 to deliver these to you) as part of your use of the 
Services. 

You acknowledge that 23andMe may offer different or additional led^nc^ogies to collect and/or interpret Genetic Information in the ftjture and 
that your initial purchase of the Service does not entitle you to any different or additional technologies For collection or interpretation of your 
Genetic Information without fee. and that you will have to pay additional fees in order to have your Genetic information collected, processed, 
and/or interpreted using any future or additional technologies. 

18. Termination 

The TOS will continue to apply until terminated by either you or 23andMe as sel out in this Section. 

If you want to teiminafa your legal agreement with 23andMB, you may do so by notifying 23andMe at any time in writing, which will entail 
dosing your accounts for all of the Services that use, Your notice should be sent. In writing, to 23andMe’s address, which is set out at 
the beginning of the TOS. 

23andMe may at any time, terminate its legal agreement with you (and in conjunction therewith, your password and accounl(s)) if; (1)yr)u 
have breached any provision of the TOS (or have acted in manner which shovra that you do not intend to, or are unable to comply with, the 
provisions the TOS): (2) 23andMe is required to do so by law (for example, where the provision of the Services Jo you is. or becomes, 
unlawful); (3) the partner with whom 23andMe offered the Sarwees to you has terminated its relationship with 23andMe or ceased to offer 
the Services to you: (4) 23andMe is transitioning to no longer providing the Services to users in the country or state in which you reside or 
from which you use the Services; or (5) the provision of the Services to you by 23andMe is. in 23andMe‘s opinion, no longer commercially 
viable. 

Any suspe^ed fraudulent, abusive, or illegal activity Chat rnay be grounds for termination of your use of the Services may be referred to 
appropriate law enforcement authorities. You acknowledge arfo agree that 23andMe shall not be liable to you or any third parly for any 
termination of your access to the Services. 

19. Survival of Terms 

When the TOS coma to an end. ell of the legal rights, obligations, and liabilities that you and 23andMe have benefited from, been subject to 
(or which have accrued over time while the TOS have been in force) or wrhich are expressed to continue indefinitefy, shall be unaffected by 
this cessation, and the provisions of sections 1 .(Definitions); 2.{Acceptance of Terms); 3.(Prerequisiies); 4.(Deschptlon of the Services): 5. 
(Risks and Considerations Regarding 23andMe Services); 6.(Representalions); 7.{AccourM Creation, Customer Account, Password and 
Security Obligations); 8.(23andMe Privacy Statement); 10.(CustomerCorwJuci- Unlawful and Prohibited Use); 11. (Export Control and 
Applicable Laws and Regulations): 12.(Matei1ai Posted through me Ser\^e); 13.{Materi8! Provided to 238ndMe • Your Proprietary Rights): 
14.(lndemnify): 15-{No resale of Services);18.(Termination); 19.(SurvIval of Terms); 20.{Dealings with information Providers and Listed 
Resources): 21.(Hyperlink9 and 23andMe Website); 22,(23andMe Proprietary Rights); 23 (DISCLAIMER OF WARRANTIES); 24. 
(LIMITATION OF LIABILITY); 25.{Nol)ce); 27,(Vidation or Suspected Violation of TOS): and 28.{Mi3celianeous) shall continue to apply to 
such rights, obligations, and liabilities indefinitely. 

20. Dealings with Information Providers and Listed Resources 

Your correspondence or business dealings wilh-or partippation in pron(K»tIor« of-inlormatlon providers, vendors, and/or resources found on 
or through the Service, including payment and delivery of related goods or services, and any olhar terms, conditions, warranties, or 
representations associated with su(^i dealings, are solely between you and such mformation provider or resource . You acknowledge and 
agree that 23andMe shall not be responsible or liable for any loss or damage of any sort incurred as the result of any such dealings or as 
Ihe result of the presence of such information provider <»' resources on the Service. 

21. Hyperlinks and the 233ndMe Website 

The Service provides, and third parties may provide. Ifoks to <^her sites and resources on the Internet. Because 23andMe has no control 
over such sites and resources, you acknov/ledge and agree that 233ndMe is not re^nsible for the availability of such external sites or 
resources, and does not endorse and is not respon^ble or liable tor any content, advertising, products, or other materials on or available 
from such sites or resources. You forther acknowledge and agree that 23andMe shall rrot be responsible or liable. direcHy or indirectly, for 
any damage or loss caused or alleged to be caused by or In cortneefu^ wiffi use of or reliance on any such content, goods, or services 
available on or through any such hyparllnked site or resource. 

22. 23andMe's Proprietary Rights 

You acknowledge and agree that 23andMe (or 23andMe’s licensors, as s^i^tUcabie) own all legal righl, title, and interest in and to the 
Services, including any intellectual properly rights which subsisl in the Services (whether those rights happen to be registered or nol. and 
wherever in the world those rights may exist). You furdier acknowledge that the Services may contain information which is designated 
confidential by 23andMe and that you shall nol disclose such Information VfiUtoul 23andMe’s prior written consent. 

You further acknowledge and agree that the Services and any tweessary strftware used in cor\nection with the Services ("Software’) contain 
propfielary and confidential Information that is pmiecied aw>lii:aa^ intelledu^ fKOperty and other laws. You further acknowledge and 
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agree (hat information presented to you through the Services or sponsors is prrtetaed by copyrights, trademarks, service marks, patents, or 
tiiher proprietary rights and laws. Except as expressiy authonzed by 23andMe, yw agree not (o-and not to permit anyone eise to-modify, 
rent. lease, ioan, sell, distribute, or create derivative vwxks of. reveree engirwer, decompile, or otherwise attempt to extract the source code 
of the Services or Software or any part thereof, (n whole w in pari. SoRwrare, if any, that is made available to download from the Services, 
excluding software that may be made available by end-users fttrough the Serwces. is the copyrighted work of 23andMe and/or its suppliers. 
Your use of the SoRware is governed by the terms of the end user license agreement, if any, which accompanies or is inciuded with the 
Software ("License Agreemer^t"). You may not ir^slalf w use any Software ftiat is accompanied by or includes a License Agreement unless 
you first agree to the Licertse Agreement terms. 

23andMe, Inc.. 23andMe. and other 23andMe logos and product and service narrws are trademarks of 23ahdMe and these marks together 
with any other 23andMe trade names, service marks, logos, domain names, and other distinctive brand features are the ”23andMe Marks". 
Unless you have agreed otherwise in vmting with 23andMe. od>K' Uian ihrwgh the Limited License in Section 9. nothing in the TOS gives 
you a right to use any 233ndMe Marks and you agree not lo disfrfay, w use in any manner, 233n(JMe Marks. 

You agree that you shall not remove, obscure, or alter any fHoptietary r^hts rrotices (induding copyright and trade mark notices) that may 
be affixed to or contained wilhin the Services. 

Unless you have been expressly authonzed to do so m writing by 23andMe, you agree that in using the Services, you will not use any trade 
mark, service mark, trade narne. logo of any company w organization in a vxay that is likely or intended to cause confusion about ihe owner 
or authorized user of such marks, names, or logos. 

For any Software not accompanied by a License Agreemenl, 23andMe grants you a personal, non-lransferable. and non-exciusive right and 
license to use the object code of its Software on a single computer. You may not (and may not allow any third party to) copy, modify, create 
a derivative work of, reverse engineer, reverse assemble, or otherwise altempt to discover any source code. sell, assign, sublicense, grant a 
security interest in, or otherwise transfer any right in the Software unless this is expressly permitted or required by law, or unless you have 
been specifically told that you may do so by 23andMe, in writing. This license is for the sole purpose of enabling you lo use and enjoy the 
benefit of the Services as pro^rid6d by 23andM8, in the manner permitted by the TOS. Unless 23andMe has given you specific written 
permission to do so. you may not assign (or grant a sublicense of) your rights to use the Software, grant a security interest in or over your 
rights to use the Software, or otherwise transfer any part of your rights to use the Software. You agree not to modify the Software in any 
manner or form, or to use modified versions of the Software, including (without limitation) for the purpose of obtaining unauthorized access 
to the Service, You agree not to access the Service by any means other than through the interface that is provided by 23andMe for use in 
accessing the Service, Any rights not expressly granted herein are reserved, 

23. Disclaimer of Warranties 

YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT: (1) YOUR USE OF THE SERVICES ARE AT YOUR SOLE RISK. THE 
SERVICES ARE PROVIDED ON AN "AS IS" AND "AS AVAILABLE" BASIS. 23ANDME EXPRESSLY DISCLAIMS ALL WARRANTIES OF 
ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING. BUT NOT LIMITED TO. THE IMPLIED WARRANTIES OF 
MERCHANTABILITY. FITNESS FOR A PARTICULAR PURPOSE. AND NON-INFRINGEMENT. (2) 23ANDME MAKES NO WARRANTY 
THAT (a) THE SERVICES WILL MEET YOUR REQUIREMENTS; (b) THE SERVICES WILL SE UNINTERRUPTED. TIMELY, 
UNFAILINGLY SECURE. OR ERROR-FREE; (c) THE RESULTS THAT MAY BE OBTAINED FROM THE USE OF THE SERVICES WILL 
BE ACCURATE OR RELIABLE; (d) THE QUALITY OF ANY PRODUCTS. SERVICES. INFORMATiON, OR OTHER MATERIAL 
PURCHASED OR OBTAINED BY YOU THROUGH THE SERVICES WILL MEET YOUR EXPECTATIONS AND (e) ANY ERRORS IN THE 
SOFTWARE WILL BE CORRECTED. (3) ANY MATERIAL DOWNLOADED OR OTHERWISE OBTAINED THROUGH THE USE OF THE 
SERVICES IS DONE AT YOUR OWN DISCRETION AND RISK AND THAT YOU WILL BE SOLELY RESPONSIBLE FOR ANY DAMAGE 
TO YOUR COMPUTER SYSTEM OR LOSS OF DATA THAT RESULTS FROM THE DOWNLOAD OF ANY SUCH MATERIAL. (4) NO 
ADVICE OR INFORMATION, WHETHER ORAL OR WRITTEN. OBTAINED BY YOU FROM 23ANDME OR THROUGH OR FROM THE 
.SERVICES SHALL CREATE ANY WARRANTY NOT EXPRESSLY STATED IN THE TOS. (5) YOU SHOULD ALWAYS USE CAUTION 
WHEN GIVING OUT ANY PERSONALLY IDENTIFYING INFORMATION ABOUT YOURSELF OR THOSE FOR WHOM YOU HAVE 
LEGAL AUTHORITY. 23ANDME DOES NOT CONTROL OR ENDOR^ ANY ACTIONS RESULTING FROM YOUR PARTICIPATION IN 
THE SERVICES AND. THEREFORE. 23ANDME SPECIFICALLY DISCLAIMS ANY LIABILITY WITH REGARD TO ANY ACTIONS 
RESULTING FROM YOUR PARTICIPATION IN THE SERVICES. 

24. Limitation of Liability 

WITHIN THE LIMITS ALLOWED BY APPLICABLE LAWS. YCKJ EXPRESSLY ACKNOWLEDGE AND AGREE THAT 23ANDME SHALL 
NOT BE LIABLE FOR ANY DIRECT, INDIF^CT. INCiDENT/y., SPECIAL. CONSEQUENTIAL, OR EXEMPLARY DAMAGES. INCLUDING 
BUT NOT LIMITED TO. DAMAGES FOR LOSS OF PROFITS. GOODWILL. USE. DATA OR OTHER INTANGIBLE LOSSES (EVEN IF 
23ANDME HAS BEEN ADVISED OF THE POSSiBlLPTY OF SUCH DAMAGES). RESULTING FROM: (a) THE USE OR THE INABILITY TO 
USE THE SERVICES; (b) ANY ACTION YOU TAKE BASED ON THE INFORMATION YOU RECEIVE IN THROUGH OR FROM THE 
SERVICES. (V) YOUR FAILURE TO KEEP YOUR PASSWORD OR ACCOUNT DETAILS SECURE AND CONFIDENTIAL, (d) THE COST 
OF PROCUREMENT OF SUBSTITUTE GOODS AND SERVICES RESULTING FROM ANY GOODS. DATA, INFORMATiON. OR 
SERVICES PURCHASED OR OBTAINED OR MESSAGES RECEIVED OH TRANSACTIONS ENTERED INTO THROUGH OR FROM THE 
SERVICES; (e) UNAUTHORIZED ACCESS TO OR ALTERATION OF YOUR TRANSMISSIONS OR DATA; (f) THE IMPROPER 
AUTHORIZATION FOR THE SERVICES BY SOMEONE CLAIMING SUCH AUTHORITY; or (g) STATEMENTS OR CONDUCT OF ANY 
THIRD PARTY ON THE SERVICES. 

25. Notice 

Notices lo you may be rrutde via either email or regular mail. 23aodMe may also provide notices of changes to the TOS or other matters by 
displaying notices or links to notices to you generally on or ihrou^ the Serwces. 

Official notices related to this TOS must be sent to us at; 23andMe. Inc. 

ATTN; General Counsel 
1390 Shorebird Way 
Mountain View. CA 94043 

Any notices Ihat you provide without compliance wffti Biis seclicm on Nolitss shall have no legal effect. 
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26. Changes to the Terms of Service 

23andMe may make changes to the TOS from lime lo tin^e. When these t^ianges are made. 23andMe will make a new copy of the T05 
availabia on its website and any new additional terms will be made avaflatte to you from within, or through, the affected Services. 

You ockrtowledge and agree lhal if you use the Services after the d^e on which the TOS have changed. 233ndMe will treat your use as 
acceptance of the updated TOS. 

27. Vioiation or Suspected Violation of Terms of Service 

If you vitiate Wte terms erf these TOS and/or 23andMe has a reasonable ground to suspect that you have violated the terms of these TOS, 
23andMe has the right lo suspend or terminate yewr account artd refuse any and all current or future use of the Services {or any portion 
thereof). 

28. Misceiianeous 

a. Entire Agreement The TOS constitute the entire agreement betv/een you and 23andMe and govern your use of the Services, 
superseding any prior agreements between you and 23andMe on this subject. You also may be subject to additional terms and 
conditions that may apply when you use affiliate services, thhd-party content, or third-party software 

b. Applicable law and arbitration. Except for any disputes relating lo inteBeclual properly rights, obligations, or any irxfringement claims, 
any disputes with 23andMe arising out of or relating to the Agreement ("Dlspuies**) shall be governed by Catifornia law regardless of 
your country of origin or where you access 23andMe. and notwithstanding of any conflicts of law principles and the United Nations 
Convention for the International Sale of Goods. Any Disputes shall be resolved by final and binding arbitration under the rules and 
auspices of the American Arbitration Association, to be held in San Francisco, California, in English, with a written decision staling 
legal reasoning issued by the arbitratorfs) at either party’s request and with arbitration costs and reasonable documented attorneys’ 
costs of boto parties to be borne by the party that ultimately loses. Either party may obtain injunctive relief (preliminary or permanent) 
and orders to compel arbitration or enforce arbitral awards in any court of competent jurisdiction. 

c. Waiver. The failure of 23andMe to exercise or enforce any right or provision of the TOS shall not constitute a waiver of such right or 
provision. If any provision of the TOS is found by a court of competent jurisdiclwn to be invalid, the parties nevertheless agree that the 
court should endeavor to give effect lo the parties' intentions as reflected in the provision, and the other provisions of the TOS remain 
in full force and effect. 

d. Term for cause of action. You agree that regardless of any statute or law to the contrary, any claim or cause of action arising out of 
or related to use of the Services or the TOS must be filed within one (1) year after such claim or cause of action arose or be forever 
barred. 

e. Admissibility of printed version. A printed version of this agreement and of any notice given In electronic form shall be admissible in 
judicial or administrative proceedings based upon or relating to this agreement to the same extent and subject lo the same conditions 
as other business documents and records originally generated and maintained In printed form. 

I. Section titles. The section titles in the TOS are for convenience only and have no legal or contractual effect. 

g. Severability Clause. If any portion of these TOS Is found lo be unenforceable, the remaining portion will remain In full force and 
effect. 

h. Amendments. We reserve the right to modify, supplement or retrace the terms of the Agreement, effective upon posting at 
•,vww.233ndMe.com or n<^ifying you otherwise. If you do not war\t lo agree to changes to the Agreement, you can terminate Ihe 
Agreement at any time per Section 18 (Termination). 

i. Assignment: You may not assign or delegate any rights or c^tgations under Ihe Agreement, Any purported assignment and 
delegation shall be ineffective. We may freely assign or delegate all rights and obligations under the Agreement, fully or partially 
without notice to you. We may also substitute, by way of unilateral novation. elfecUve upon notice to you, 23andMe for any third party 
that assumes our rights and obligations under this Agreement. 


•evious version of this document 
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f23andMe qc-netics lust qot personal. 


Search 23andMe ‘-'=’9 'f* 


23:intlVVe Reseated 

Physicians 

Sc«nlists 


considerations 


ZSandMe believes (here is great promise in helping people access and understand their genetic intormaiion. but adveni of personal 
genetics Is not without risk. To help you understvid the benefits and wtentiai drawbacks of accessing your own genetic information, we 
present a few issues you shouU consider belwe jenning 23andF/e. 


You may learn surprising things about yourself. 

Ttiere is a chance you could be surprised by what yew team abcwt.youi genome. For example, you could discover that your laihar is not 
your biological parent. You could leant that indiyidu^ with your genetic profRe are at increased risk of developing e currently incurable 
disease. You might learn sometNng unexpected about your atvestry. In certain cases, these discoveries could have social, legal or 
economic implicaUons. 


The laboratory process can result in errors. 

Our samples are processed by a federally licensed laboralory using processes that are designed to deliver the highest quality data possible. 
However, a small, unknovm fraaion of the data generated during the laboraioy process may be inconclusive or Incorrect- 

Genetics is not destiny. 

Your gef>es are only one factor amor^ rrrany Biat inftoence who you are. It is importan! to recognize that your diet, lifestyle, environment and 
even luck can be equally or more importam th»t gerres in determining your hrtura. 

It is also important to understand that 23andMe assesses the genetic chartces of developing s giverr disease or condition by consutling 
scientific reports that associate eeriairt genetic profiles with irrereased or decioased risk and comparing your results to them. Though we are 
confident In the quality of bod^ our laboratory procedures and ine scientific research we choose to include in our analyses, these aspects are 
currently the only information our service takes into account. That means we cannot and do not diagnose diseases or medical cortditlons. 
provide medical advice or otherwise assess your health. You should always r^lacl your ^ysician, a genetic counselor or other 
professional K you have any questions or concerns about what you learn through JSandMa. 

Genetic research is not yet complete. 

Studies associating genes with trails and conditions have not yet been performed in all ethnic groups. Because v/e can oi^ly present the 
rosults of whatever studios have been clone, what you learn may not apply to someone with your ethnic background. However, ZSandMe 
could overcome this obstscia over iime-if enough people of various ethnic backgrounds are willing to ononymously share their genelio data 
and basic information about their halts and medical conditions, we may be able to fill In some of those gaps. 

Future scientific research may change the interpretation of your DNA. 

It Is possible that future research may render current mtormabon incomplete or inaccurate. The good news is that significant progress is 
being made in the field of genetic association research, and we wiS keep you abreast of the latest devtippments. 

You should consider how others may use your genetic data before sharing it. 

Purchasing 23andMe‘8 service does not require you to share your genetic information with anyone, but H does offer you the option of making 
your data available to others. Before you decide to share your information, you should consider how those parties might use your genetic 
data now and In the future. For example, a motivated party wflh whom you share your data might be able to use our tools to discover things 
that you had not anticipated. H is ^so possible that future scientific researr* will shed new light on data you reveal today, giving it new 
significance that you would rather not ^are vwlh others. 

Please see our ootiev tonwr if you wwild like to team more about these importani considerations. 
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f23andMe genetics 


got personal. 


about 23andMe 

TciiiT) 23.-inOM« 

Policy Forxjm 
Co'M'Hle Info 
Joos 

who we are 

Bo.ird ol Oifer.tars 
Ediiofiai Advisors 
Sc fTniilic Advisory Biiiird 


news 


p3andMe press release 


' 2.1andMc Enlists Informed Medical Decisions to Make Independent Genetic 
1 Counseling Services Available to Customers 

! MOUNTAIN VIEW. CA- Joof 3, 2tfH>-23aj«lMe. Inc., a leading personal genetics company, has engaged 
tniormed Mcdieal Decisions. Inc. (fnfoniK.*dDNA).ii iwiiwjwidc network of bciird-eeriificil geneiies e.\pct!s. to 
offer independent gcnclie counseling services to new and existing customers of it.s Pcisoiia! ficnome .Service^'’. 

j "This new iniliolive with InlomiedDHA means that 23amlMe cusiomers now have the option to talk aboni their 
; results witfi a board-ccrti Tied genetic coimsclor wijo h.ss been Sjtccially trained iit I.laitdMc's tiiiiQiic report.s and 
i processc.s.” said Aimc Wojcicki. 23nndMc Presidettt and Co-Founder. 

i "Wc chose to work with InfonncdDNA because they arc a leading national hidcpendent provider of genetic 
coiiasctlng services.” stated Wtycteki. "VVe w.antcd to ensure that the inldmiation our customers receive is 
j completely objeeiive." 

\ 23andMc customers interested in talking with a genetic counselor from InfonncdDNA eon choose from two 
: levels of service. Fur those with general questions rctiiied to their llaiulMe results, an inforinuiioiuil I’crsontil 

; Genonte .'vcrvicc (KiS) is available. Cusiomers \v1io want a coiinselor to conduct a more thorough review of their 
j family ai^d UKdlcal histories, and ilmsc wltosc results show that they carry variants with potentially serious 
i implications, can choose Comprehensive Clinical Genetic Counseling, Determining whether the Comprehensive 
j Clinical Genetic Counseling option is oppropfi.iic is based on natimnU clinical guidelines for goiioiic counseling 
{ referral. 

i 2.3ai»dMceustoi»icrs who choose to uiili/.c the services of InformctlDNA will conncci with a genetic counselor by 
j phone. Convenient appointmems arc available seven days a week and eon bo scheduled online nr by calling a 
; dedicated toll-free phone line. InformudDNA Patient Care Coordinalure an: available to assist eiistumcrs in 
j clwostng the level of service that is riglu for them. All infonnaiion will be kept siriciiy eonriilciilinl. A guide to 
[ tlK pricing for 2.1andMc customers wIk) wisli to uiiiirc the genetic counseling .services i.s listed on 
i liitbrmcdDN.A's vvebsitc. 

I 

j "Informed Medical DcclsioiKS is pleased to be working wirit 2.1andMc to expand access to genetics experts, 

[ espcelsliy for people who knowoforsu-spcci they may bo at risk for hereditary disease, Wc salute 23undMe tor 
j otTerlng cusiomers cwtvciiicni access to our genetic counselors," said David Pulriek Ni.son, Informed Medical 
j Decisions Chief Fjcccuiivc Officer, 

I About 23iiniIMc 

i 

i 2jandMc. Inc, is a leading pasonal genetics company dedicated to helping individuals understand iheirown 
j genetic information ihrougli DNA analysis (ec1inolsq}i«s and web-based intetaciiw tools. The company's rcrsonii! 

Genome .Service*'* enables individuals to gain deeper insighis into their ancestry and inherited trails. Tire vision 
j for 23andMe is to personalise healthcare by ntaking and supponing meaningful discoveries througlt genetic 

research. 23imilMc. Inc., was luttndcd in 2006. and the company is udvjscd by u group of renowned csperls in the 
1 nddsof hu>n.in genetics, bioiiirormntics and computer science. Its investors include Gcncntcch. inc.. Google Inc. 
j (NASDAQ: GO(X'») and New Enlaprisc .Associates. More inlbmiation is available at w,vw.23aiidme.coin. 

‘ .About Informed Medical Drcisioiis, Inc. (InfortitcJDN.A) 

InfonncdDNA includes the luigesd independent network of genetic counselors tind is the only national provider 
whose services .trc a covered benefit for most individuals with comnicreiai hc.ilth insurance, Its pioneering 
telephonic service delivHy model removes barriers to care (geography, language, cultural and clinical specialty) 
i for patients and fas been recognized by the Insulate of Medicine and Surgeons Generals’ Niitiomil Ctill to Action 
on Cancer for innovuiims and clinicul e.seclicnce. 
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iMcdia Contacts: 

Riibciistciii Coinmunications 
1345 Avc of the Americas 
New Yurk. NY 10105 
Comae is: 

Jane Rubinstein, 21 2-H43-H287. Jrubinslcin<a?rubc»tsiciii.com 
Rachel Naylcr, 212-843-SOn. aiaglcrlo-i^bcitelciiucom 
Adam Isscrlis. 212-843-8024. nlsscrlis:g;riibcnsicin.com 


Press Releases 

June 24, 2010 23aiidM9 Makes New Discoveries in Genetics Using Novel, Web-based, Participant-driven Methods 

June 3. 2010 23andWa Enlists Informed Medical Decisions to Make Independent Genetic Counseling Services Available ?o Customers 

October 13. 2009 23andMe Tests NFL Player^s’ DNA for Athletic Genetic Factors 

April 27. 2009 23andMe and Paiomar Pomerado Health Partner to Give PPH Members Access to Their Genetic information 

March 31, 2009 23andMe Launches Free Online CorTwnunity For Moms and f'4oms*to-Be 

Mareh 12, 2009 23andMe Launches Parkinson’s C^sease Genetics Initiative 

January 28, 2009 23andMe and mondoBIOTECH Partner to Advance Research of Rare Diseases 

December 18. 2008 Silicon Valley Veterans Sarah Imbach and Larry Tesler Join 23andM0 Management Team 

December 8, 2008 23andMe Announces Holiday Season Multi-Pack Discount 

October 30. 2008 TIME Magazine Names 23afidMe’s Personal Genome Service 2008 Invention of the Year 
October 2. 2008 23andMe Announces Breast Cancer Initiath/e 
September 9. 2008 23andMe Democratizes Personal Genetics 

September 9. 2008 23andMe and Ancestn/.com Partner to Extend Access to Genetic Ancestry Expertise 
May 29. 2008 23andMe Launches Consumer-Enabled Research Program to Actively Engage individuals in Genetics Research 
May 14, 2008 23andMe and The Parkinson's Instrtui© Announce Initiative to Advance Parkinson’s Disease Research 
January 22. 2008 23andMe Launenes Web-Based Personal Genome Service''" Outside U S. 

November 29, 2007 23andMe Selected as a 2008 Technology Pioneer by the World Economic Forum 

November 19, 2007 23andMe Launches VVeb-Sased Service Empowering Individuals to Access and Understand Their Ovm Oenelic 
Information 

November 16, 2007 23andM6 to Hold Webcast Media Briefing 
May 22. 2007 23andUe. inc. Completes Series A Financing 
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OaRiCK, HcRRIMGrL’!-i d SUTCLIffc v.i- 
.Ol.UfABiA CEKVCR 
;iS-i ISI'H STRcET, i<W 
vASHiNCiTOM. OX. ?C)005- 70C) 

-■'I hi-J^O^-^rlp-SiiOO 
■■fix i-i-?o7-ri^-S'^oo 

iVWW.OPRSCK.COM 


June 28, 2010 


Michael J. Madigan 
( 202 ) 339-8523 
romadigan®orr1ck.cam 


Hon. Henty A. Waxman, Chairman 
House Committee on Energy and Commerce 
2125 Rayburn House Office Building 
Washington, DC 20515-6115 

Hon. Bart Stupak, Chairman 
Subcommittee on Oversight and Investigations 
2125 Rayburn House Office Building 
Washington, DC 20515-6115 


Hon. Joe Barton, Ranking Member 
House Committee on Energy and Commerce 
2125 Rayburn House Office Building 
Washington, DC 20515-6115 

Hon. Michael C. BuTg;ess, Ranking Member 
Subcommittee on Oversight and Investigations 
2125 Rayburn House Office Building 
Washington, DC 20515-6115 


Re: June 14. 2010 letter request to Anne Woicicki, President. 23andMe. Inc, 

Dear Chairman Waxman, Ranking Member Barton, Chairman Stupak and Ranking Member 
Burgess; 

On June 1 4, 201 0, you sent a letter request to Anne Wojcicki, President of 23andMe, Inc. 
(“23andMe” or “the Company”), seeking information related to a June 8, 2010 announcement by 
the Company relating to a number of customer DNA samples. While we ate in the process of 
producing responsive documents, the Company would like to take this opportunity to explain the 
incident At the outset we understand that a representative of the laboratory processing and 
analysis company that 23andMe uses will meet with you this week and will certainly be in the best 
position to discuss the issues that occurred within their facility. Our description of events at the 
laboratory is limited to 23andMe’s own understanding of what happened there. 

I. How 23andAI^ 3 Collection of Customer DNA Samples and NGt s Processing and 

Analysis Operate 

Preliminarily, we thought it would help to provide a step-by-step explanation of how 
23andMe operates with respect to the collection of customer DNA samples and their processing 
and analysis by the Company’s third-party laboratory vendor, the National Genetics Institute 
(“NGI”) a wholly owned subsidiary of the Laboratory Corporation of America. 

First, customers visit the 23andMe website and purchase one of three products for 
personalked genetic testing. 23andMe then sends to each customer a kit to collect a DNA sample, 
including a vial for saliva marked with a unique barcode, from which customer DNA will be 
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extracted and analyzed by NGI. The customer deposits a sample of saliva in the vial and then sends 
it direcdy to NGI. The Company uses the unique barcode on each saliva collection vial to track and 
distinguish each customer’s unique data while maintaining customer privacy. 

NGI is a Clinical Laboratory Improvement Amendments Program-certified laboratory that 
provides advanced clinical genetics testing services for blood screening, medical testing, and clinical 
research. Licensed as a clinical laboratory provider by both state and federal agencies, NGI 
participates in a number of approved quality control programs, and holds active Biologies Licenses 
from the U.S. Food and Drug Administration for screening of plasma for blood borne infectious 
agents. It also provides advanced genetic testing services to physicians, hospitals, and clinics and has 
supported numerous pharmaceutical and biotechnology companies in the clinical development of 
new infectious disease and oncology therapies, (see http://www.ngi.com/services/index.aspL We 
understand NGI complies with strict professional, regulatory, and corporate quality-assurance 
standards. 23andMe employees and consultants do not participate in the processing and analysis of 
data at NGI, although we rely on the data returned. 

Upon receipt of the saliva samples, NGI logs them by their assigned bar codes into NGI’s 
system, and then processes them through “amplification,’^ extracting the customers’ DNA from 
their saliva samples. Each customer’s DNA is then placed by pipette into an assigned slot contained 
on a well plate. The well plates used by NGI for testing of 23andivle customer samples are 5”x7”, 
and contain 96 slots to allow for the processing of up to 96 customer DNA samples per plate. 

These well plates are then inserted into lUumina-platform equipment for analysis of nearly 600,000 
data points that 23andMe provides to its customers. 

After NGI completes the analysis, the collected data for each sample is linked to its 
accompanying bar code, and NGI electronically sends the data encrypted to 23andMe through a 
secure FTP site. A single electronic file contains the data fiom one well plate. Upon receiving this 
data, 23andMe matches each barcode to the customer it belongs to, and then uploads the data from 
each barcode to the customer’s individual account. Finally, 23andMe sends emails to its customers 
notifying them that their data are loaded and ready for viewing. 

IL Factual Background of the June 2010 Incident 


In brief, the June 2010 incident was caused by the human error of one of NGI’s certified 
technicians accidentally and wrongly inverting one well plate, which contained 96 customer DNA 
samples, nine of which failed processing by 180 degrees. This led to the Company’s receipt of 
incorrect results, which were then transmitted to customers. However, 23andMe responded rapidly 
to the problem, advised consumers of the problem, removed the inaccurate results in less than 24 
hours, and provided those impacted with their correct results within six (6) days. While 23andMe 
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takes the incident seriously, the Company rapidly resolved it Since the incident, both 23andMe and 
NGI have further strengthened their quality control systems to avoid any farther such problems. 


The aforementioned inversion of the well plate by 180 degrees caused NGI’s computet to 
assign DNA information to incorrect barcodes, as the slots were assigned to barcodes in the 
computet before plate insertion. I note that the plate inversion could have happened in any such lab 
for any such tests coming &om any hospital, doctor’s office, or other NGI client — it was not a 
problem uniquely related to 23andMe samples. Unfortunately, NGI did not detect the error before 
it transmitted the erroneous electronic data file from the inverted plate to 23andMe, The Company 
received the NGI-generated, faulty data and uploaded it to each customer’s individual account and 
emailed those customers that their data was available. Customers received these emails between 6 
and 9 p.m. on the evening of June 1. 

Early in the morning of June 2, 23andMe’s Director of Engineeting, Alex Khomenko, 
checked his email and was alerted that several 23andMe customers had apparently received 
inaccurate genetic reports. For example, in at least one instance, a customer had received genetic 
data indicating that the customer was the wrong sex. That same morning, Mr. Khomenko contacted 
the Company’s Customer Service Manager, Michelle Klucsor, who said she had received similar 
customer complaints via email. 

To identify what happened, Mr. Khomenko tan a program covering 100% of the samples 
received fi:om NGI on June 1. This program provided the names (which the customers provided 
when signing up with 23andMe) and sex (which the lab identified in its DNA analysis) of these 
customers. He then compared a customer’s name against the lab-identified sex of the ctjstomer. He 
noticed that, in some instances, the gender of a customer’ s name (for example, “Sarah”) did not 
match the sex (for example, “male”) contained in the lab report. He compiled a list of all such 
inconsistencies. Mr. Khomenko then reviewed the original electronic files sent from NGI on June 
1, 2010 and determined that all of the inconsistencies stemmed from a single electronic file, and, 
thus, he concluded, from one well plate. 

As Mr. Khomenko conducted his investigation, 23andMe alerted NGI of the error. NGI 
also conducted its own investigadon. Around 1 pm on June 2, 2010, 23andMe concluded that the 
data from the single file containing 87 customer data sets contained inaccuracies and began the 
process of removing this data from the accompanying accounts. During this period, 23andMe 
continued discussions with NGI. At approximately 4 pm on June 2, 2010 - less than 24 hours after 
customers had received the incorrect dau - 23andMe deleted the erroneous data from the affected 
customers’ databases and sent emails to each affected customer alerting them of the error. 
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On June 5, NGI confirmed that its investigation had concluded that the issue stemmed from 
an error on a single well plate. NGPs investigation showed that the well plate had been inverted, 
causing the inaccurate customer data. NGI had reprocessed the data of ail impacted customers 
while its mvestigarion was ongoing. NGI re-ran the entire plate from both the amplified DNA 
samples and the original saliva samples provided by the customers. In doing so, NGI was able to 
confirm the accuracy of the updated data. 23anciMe was able to upload correct reports into the 
affected customers’ accounts on June 8, 2010. 

HI. Steps Taken by 23andMe and NGI to Ensure No Future Errors 

Since this incident, NGI has informed 23andMe that NGI has taken steps to help ensure 
that such errors do not recur. Specifically, 23andMe understands that NGI has modified the 
physical shape of its well plates to prevent them from being inverted in the machine that conducts 
the analysis. Attached please find a photograph of the old well plate and one of the newly-designed 
well plates that are now in use. 

For its part, 23andNIe has implemented improved quality-control procedures to double- 
check the accuracy of NGFs remmed lab results before providing them to customers. For the 
period of June 8 through June 23, 23andMe cross-referenced a customer’s name (which 23andMe 
predicts to be either male or female based on traditional name use) with the customer’s sex 
information pulled from lab data. Doing so allowed 23andMe to identify potential errors, where the 
gender of a customer’s name is inconsistent with lab-identified sex data for that customer. 

Starting June 24, 23andMe implemented a similar quality check with additional data. As of 
June 10, 2010, 23andM€ has been collecting customer date of birth and sex information pursuant to 
requirements that NGI is following, 23andMe’s new process cross-references this customer- 
provided sex data with that generated by the lab data. Potential errors wiU be flagged where there 
are inconsistencies. 
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We lo<ik forward to speaking with you further about this issue, if you have any questions in 
the meantime, please call me at (202) 539-1 


Stephanie Maya Cowles 
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U.S, Food and Drug Administration 

Home > Medical Devices > Products and Medical PrQcedures > (n Vitro Diagnostics 

Medical Devices 
Home Use Tests 

Home use tests aiiow you to test for some diseases or conditions at home. 
These tests are cost-effective, quick, and confidential. Home use tests can help: 

• detect possible health conditions when you have no symptoms, so that you 
can get early treatment and iower your chance of developing later 
complications (i.e. cholesterol testing, hepatitis testing). 

• detect specific conditions when there are no signs so that you can take 
immediate action (i.e. pregnancy testing). 

• monitor conditions to allow frequent changes in treatment (i.e. giucose 
testing to monitor biood sugar levels in diabetes). 

Despite the benefits of home testing, you should take precautions when using 
home-use tests. Home use tests are intended to help you with your health care, 
but they should not replace periodic visits to your doctor. Many times, you 
should talk to your doctor even if you get normal test results. Most tests are 
best evaluated together with your medical history, a physical exam, and other 
testing. Always see your doctor if you are feeling sick, are worried about a 
possible medical condition, or if the test instructions recommend you do so. 

Approvals 

• Find A!! FDA-Approved Home and Lab Tests^ 

Related Links 

• How You Can Get the Best Results With Home Use Tests^ 

• How You Can Know If FDA Regulates an Over-The-Counter Test^ 


Links on this page: 

1. http://www.fda, gov/MedicalDevices/ProductsandM€dicaiProcedures/InVitroD!agnostics/LabTest/ucml26079.htn 

2. http://www.fda, gov/MedicalDevlces/ProductsandMedlcalProcedures/InVitroDiagnostlcs/Hom€Us€Tests/ucml25e 

64.htm 

3. http://www.fda.gov/MedicalDevices/ProductsandMedrcalProcedures/InVltroDiagnostics/HomeUseTests/ucml25e 
66.htm 
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Mr. Stupak. Thank you. 

Dr. Vanier, President and CEO of Navigenics. Would you testify, 
please? 

TESTIMONY OF DR. VANCE VANIER 

Dr. Vanier. Chairman Stupak, Ranking Member Burgess, Chair- 
man Waxman, and members of the subcommittee, thank you for in- 
viting me here today to testify regarding the role of personal genet- 
ics in prevention and wellness. 

I am Dr. Vance Vanier, the CEO of Navigenics, a personal ge- 
netic testing company in California. I am trained originally in 
emergency medicine and have been extraordinarily privileged to 
have been on the front lines of patient care for over 10 years now. 

I am currently on the faculty at Stanford Medical Center. I re- 
ceived my medical degree from Johns Hopkins. I did my residency 
training at the University of California at San Erancisco. 

While my medical career has taken me certainly to many places, 
there is one thing that I have seen over and over again; it doesn’t 
matter whether you are in the inner cities of Baltimore or Oakland. 
It doesn’t matter whether you are in the more privileged neighbor- 
hoods of San Francisco or Stanford. We have an epidemic of pre- 
ventible chronic disease that crosses all walks of life, that crosses 
all geographies. 

So, every time that I diagnose or treat a heart attack in the 
emergency department, it is a failure of prevention and wellness. 
Every time that I diagnose diabetes in a person due to their obe- 
sity, it is a failure of prevention and wellness. Every time I diag- 
nose a late stage colon cancer case because that patient never got 
around to getting their colonoscopy, it is a failure of prevention and 
wellness. 

Most of us in the room here today know what we are supposed 
to do for our health, but we as a society are challenged by the fact 
that we can’t seem to be motivated to engage in healthy lifestyles 
or follow our physician’s recommendations, and that failure is the 
cornerstone of why millions of Americans suffer from preventible 
disease today. 

So it is in this context of tremendous unmet need that genomics 
is emerging as a powerful behavioral tool to motivate action. There 
is a body of evidence that shows that when people understand their 
genetic information, they are more motivated to act to make posi- 
tive lifestyle choices. 

There is a body of evidence that shows that this sort of testing 
is safe and does not cause long-term, undue psychological harm. 
And, clearly, there is a high interest in the American public for 
testing like this. 

And so, given the scope of the unmet need, given the potential 
power of this information, and given the fact that there is high so- 
cietal interest, we have an extraordinary opportunity in this room 
today to lay the foundation for standards of how we can responsibly 
deliver this information with appropriate safeguards. And I can 
certainly think of no better way to set the stage of this dialogue 
than with this subcommittee and the FDA. 

As you hear my testimony today, there are five main points that 
I would like to reinforce. 
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First, not all genetic testing companies are the same. There is a 
huge variance in standards that different companies bring to bear. 

Second, since we were founded by Dr. David Agus, an oncologist 
of national repute, and Dr. Dietrich Stephan, who is a human ge- 
neticist who trained under Francis Collins at the NIH, we have 
sought to have the most stringent qualities of science. Indeed, our 
genetic selection criteria meets or exceeds standards put out by the 
CDC. 

Third is the fact that we are passionately clinically focused. We 
believe that you should only test for clinically actionable informa- 
tion. Every one of our customers is supported by genetic counselors 
since our founding. And we primarily work through physician 
groups — national physician groups, as well as medical centers such 
as Duke, Scripps, Cleveland Clinic, Mayo Clinic, international af- 
filiates of Johns Hopkins. Indeed, virtually all of our tests come 
from physician groups or prevention and wellness programs such 
as ones you might find in the corporate channel. 

Fourth is the extremely high standard of our lab operations. We 
are one of the very few companies in our space that own and oper- 
ate our own lab. We are CLIA-certified, and we are the only com- 
pany in our space to be approved by all 50 States, including the 
State of New York, which has some of the most stringent regu- 
latory standards of any State in the U.S. 

Finally, fifth, we believe that a customer’s genetic information 
should be completely private and secure. We do not resell or share 
this information to any third parties, such as pharmaceutical com- 
panies. 

So, in summary, we believe that a responsible approach, coupled 
with a thoughtful regulatory framework, can set a successful foun- 
dation for this transformational innovation that is happening in 
prevention and wellness today. And we certainly look forward to 
discussing it with you at length. 

Thank you. 

[The prepared statement of Dr. Vanier follows:] 
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Subcommittee on Oversight and Investigations 
United States House of Representatives 
Hearing on 

"Direct-to-Consumer Genetic Testing 
And the Consequences to the Public Health" 
Written Testimony of 
Vance Vanier, M.D, 
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Chairman Stupak, Ranking Member Burgess, and Members of the Subcommittee, thank 
you for the opportunity to testify on the important role that personalized genetic testing can 
play in prevention and wellness with the overall goal of improving public health. 

I am Vance Vanier, M.D., Chief Executive Officer at Navigenics, a genetic testing 
company based in Foster City, California. 1 am trained in emergency medicine and have worked 
on the front lines of patient care where I have observed first-hand the overwhelming need for 
new preventive technologies. I continue to serve on the clinical faculty of Stanford Medical 
Center, received my medical degree from the Johns Hopkins School of Medicine and completed 
my residency training at the University of California, San Francisco, and Highland Hospital in 
Oakland, California. 

We welcome the Subcommittee's interest in personalized genetic testing, which is 
rooted in a long history of congressional promotion of innovation and balanced, science-based 
regulation. From the 1975 Asilomar Conference on the regulation of recombinant DNA (rDNA) 
research through this Committee's biotechnology hearings led by Chairman emeritus Dingell 
and then-Subcommittee Chairman Waxman in the 1980$, to the recent, extraordinary success 
of the historic Human Genome Project, Congress has worked collaboratively with regulatory 
agencies, academe and industry to create the conditions that allow American researchers and 
companies to lead the world in creating new life-saving and life-improving health solutions. 

About Navigenics 

Mr, Chairman, Navigenics is a company that simply would not exist without the long- 
term commitment to the Human Genome Project that this Committee and this Congress made 
and sustained. As you know, the Human Genome Project was an unprecedented 13-year, $3 
billion project completed in 2003, coordinated by the United States Department of Energy and 
the National institutes of Health (NIH). Our co-founders, and each one of our dedicated 
employees at Navigenics, have been committed to pursuing the scientific possibilities created 
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by the first complete mapping of the human genome, which NIH rightly described as one of 
"the great feats of exploration in human history, an inward voyage of discovery rather than an 
outward exploration of the planet or the cosmos...which has given us the ability, for the first 
time, to read nature's complete genetic blueprint for building a human being." 

Achieving this spectacular goal, and opening the door to the promise of personalized 
health and medicine, led David Agus, M.D., a leading oncologist, and Dietrich Stephan, Ph.D., a 
leading human geneticist, to found Navigenics in 2006. The company's overall goal is to 
improve health outcomes in individuals across the population. Navigenics educates and 
empowers individuals and their physicians with knowledge of their genetic predispositions, and 
then motivates them to act on the information to prevent the onset of disease, achieve earlier 
diagnosis, appropriately manage disease, or otherwise lessen its impact. 

Navigenics offers clinically-guided personal genetic analysis exclusively through two 
professional channels: 1) medical centers and physicians, with clinical research partners like 
the Mayo Clinic, Duke Medicine, Scripps, Cleveland Clinic, the American Academy of Private 
Physicians, and MDVIP, the nation's largest network of physicians practicing preventive and 
personalized healthcare, and 2) as a benefit through employer wellness programs at Fortune 
100 companies. Progressive companies who wish to promote prevention awareness have 
offered the Navigenics Health Compass to employees as one tool within a broader health and 
wellness program without ever gaining access to their employee's personal genetic data. 

It is important to note that consumers currently cannot enroll in Navigenics services simply 
through visiting our website. Navigenics will only test consumers who confirm that they are 
over the age of eighteen. 

We firmly believe that a healthcare professional should be an integral part of the 
personal genetic analysis process, which is why we have our own team of genetic counselors 
who are available to educate and support both healthcare providers and our customers. Each 
of our genetic counselors is board certified by the American Board of Genetic Counseling and 
has received extensive specialty training in personal genomic counseling. All individuals who 
are interested in testing or have received genetic testing through Navigenics have access to 
these genetics experts to address questions and enable informed decision-making. Our 
members' personal physicians have unlimited access to our staff of genetic counselors as well. 
It is worth noting that these professionals adhere to a rigorous set of bioethical standards and 
receive no incentives to guide individuals to test when it may not be appropriate. Every 
individual who chooses to test with Navigenics is personally contacted to schedule a genetic 
counseling consultation to discuss the results, identify resources, and facilitate the dialogue 
with their healthcare providers. The majority chooses to engage in this service and report 
feeling empowered and better informed by the interaction. 

Over the past three years, a fundamental focus of our service has been developing 
physician education programs and clinical tools to facilitate clinical integration for both private 
and corporate physicians. Navigenics' genetic counselors focus a significant portion of their 
efforts on working with physicians to provide end-to-end support from basic education to 
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clinically-guided information about specific patient results in the context of their personal and 
family history. The Navigenics Physician Portal is a security-enabled, centralized tool that 
enables ordering physicians to receive and manage their patients' Navigenics results and access 
ongoing clinical updates. 

Unlike other companies that test for untreatable and degenerative diseases, such as Lou 
Gehrig’s Disease (ALS), or traits such as eye and hair color or ancestral lineages, Navigenics 
solely focuses on medically-relevant health conditions and medication sensitivities that can 
help motivate behavior change and inform healthcare decisions in conjunction with a 
healthcare provider. Identifying an individual's genetic risk for common conditions like celiac 
disease and heart disease, or an increased likelihood of having an adverse reaction to a specific 
medication, can help them take action towards improved health. Additionally, we provide 
extensive health information in patient-friendly language. Navigenics thereby provides a 
foundation of highly-vetted resources on key prevention steps and established medical 
guidelines that can help avoid or lessen high morbidity chronic illnesses such as diabetes, heart 
disease, and high blood pressure. All of these afflictions, as you know, alone lead to seven in 
ten deaths in the United States and a staggering 75 percent of our national health care costs. 

Navigenics operates in full compliance with all existing state and federal regulations and 
is the only consumer genomics company that is approved by state regulators to operate in 
every state, including the state of New York. We own and operate our own CLIA-certified 
laboratory in West Sacramento, California, which is currently regulated by CMS. We are 
dedicated to maintaining the privacy and security of all of our customers' genetic information, 
never selling nor sharing individuals' personal genetic information with third parties and 
ensuring that all of our all our operations are consistent with the Health Insurance Portability 
and Accountability Act (HIPAA). 

Importance of Personalized Genetic Testing 

Personalized genetic testing is already demonstrating significant value for individual 
consumers and patients. At an historic time when our country has passed healthcare reform to 
systemically address our health crisis, we have been counseling one patient at a time on 
strategies they may wish to consider discussing with their doctors in the pursuit of improved 
health. 


Over the past several years we have worked with a broad range of individuals in which 
personal genomic testing positively impacted their health - whether it be from early 
identification of macular degeneration that resulted in halting visual loss before it progressed, 
to initiating and maintaining long-avoided lifestyle modifications to minimize the risk for 
diabetes and cardiovascular disease, to helping a physician select the right type of statin to 
yield the desired therapeutic effect. The promise of personalized medicine is not yet fully 
realized, but both patients and providers have already experienced its beneficial effects. 
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We are seeing positive results not just on an individual basis and within our partner 
groups but also within study populations. In cooperation with Eric Topol, M.D., of the Scripps 
Research Institute, Navigenics launched the Scripps Genomic Health Initiative (SGHl) in October 
2008. This research study, independently approved by Scripps own Institutional Review Board 
(IRB) is the first large-scale research study in our country to assess consumer response to 
personalized genomic risk assessment over a period of 20 years. Early results from have 
indicated that customers are eager to learn more about their genetic predispositions to disease 
and do not show increases in anxiety or distress after receiving their results. A total of 82.4 
percent respondents indicated that they would want to know their genetic risk and over 80 
percent said they would recommend genetic testing for friends and family. Along with the 
research team in Dr. Topol's lab, we will be eagerly awaiting and analyzing the results from 
this— and other relevant studies— in the future. 

These are just some of the meaningful benefits emerging within personalized medicine. 
Customized therapies are becoming "best practices" in hospitals, ensuring patients receive 
optimum treatment from the start of care. This been particularly effective for cancer 
treatment, but personalized medicine is also is informing treatment for cardiovascular disease, 
infectious disease, psychiatric disorders and transplantation medicine. 

These benefits are accruing on personal as well as financial fronts. For example, genetic 
testing is performed to properly dose the blood thinner, warfarin, If this testing were 
accomplished for all patients in the United States at a cost of $125-S500 per test, the 
approximately 17,000 strokes, 85,000 serious bleeding incidents and as many as 43,000 
emergency room visits could be avoided. This alone could represent a savings of $1,1 billion 
annually. We know that many drugs are only effective for 50 percent of patients for whom 
they are prescribed. Not only is genetic testing widely utilized with breast cancer patients to 
ensure that they receive the appropriate drug, but these technologies reduce trial-and-error 
prescribing. Personalized medicine also allows providers to minimize the side effects of drugs, 
increasing patient compliance. This is particularly important for conditions like asthma and 
diabetes, which are exacerbated by patient non-compliance. 

Future Regulation of Personalized Genetic Testing 

We stand at a critical juncture in our country's ability to realize the true potential of 
personalized medicine and of the landmark Human Genome Project. While our nation's human 
and financial resource investments to date have yielded impressive genomic information and 
data, the true value of this monumental project will be in how this knowledge will be applied in 
improving the quality of life and health of all Americans. Furthermore, our own national 
leadership in the life sciences is at risk. Abrupt or overbroad regulation can chill genomic 
discoveries and applications in this country, driving innovation and investment to other 
countries and attracting with it thousands of high value jobs in this key growth industry. 

At issue is the best regulatory pathway for services like ours. As you know, just this 
week, the Food and Drug Administration (FDA) began a comprehensive process of reviewing 
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regulatory approaches to laboratory developed tests (LDTs) with a two-day public meeting. At 
the same time, the FDA is being criticized for, and is undertaking self-scrutiny of, the rigor and 
appropriateness of the entire medical device premarket clearance pathway, under section 
510(K) of the Federal Food, Drug and Cosmetic Act, which potentially applies to LDTs. 

Despite this continuing uncertainty, we have pursued a proactive dialogue with the FDA 
for more than three years, and we continue to welcome balanced federal oversight. Even 
before we launched our service, Navigenics was a leader in encouraging collaboration, dialogue, 
and compliance with regulatory authorities - at both the state and federal levels - and in 
seeking to develop uniform standards for the industry's technologies and services. 

Navigenics has been a leader in working with industry groups, patient advocates, and 
other interested parties in promoting industry standard-setting and encouraging the 
cooperation of our industry colleagues. Because genotype-based risk prediction for common, 
multifactor diseases is an area of continued innovation, more work must be done to 
standardize markers used; to better explain the contribution of genetics to common, complex 
diseases; and to incorporate common genetic variants into clinical practice. We are happy to 
provide the Subcommittee with additional information regarding these important efforts to 
assure and strengthen the transparency and standards in our important new sector. 

Mr. Chairman, we have great confidence in the government's ability to find a balanced 
path forward— one that allows for innovation while protecting the public. We are, of course, 
committed to complying with any and all regulatory requirements as the Agency, States and 
Congress work towards an effective consensus. Congress has already succeeded in protecting 
personal genetic data through enactment of the Genetic Information Non-Discrimination Act in 
2008, which prohibits the improper use of genetic information in health insurance and 
employment. We believe this Subcommittee can help assure the same information is protected 
and safely applied in the service of safeguarding human health. 

To this end, we would support the creation of an outside advisory committee to guide 
the FDA as it determines how to regulate LDTs and personal genetic testing services. This 
week's public meeting should be just the beginning of an open dialogue with the community of 
stakeholders that will be critical to the Agency's ability to reach consensus on the best way 
forward. A major hurdle for us and other test developers has been the lack of clarity about the 
process. This lack of clarity has affected our ability to maintain and grow our business. The 
economy is still in a fragile period and the federal government should continue to pursue policy 
that will help small businesses grow and generate new high skill and high wage jobs, and speed 
our economic recovery. 

Conclusion 

Mr. Chairman, thank you for the opportunity to testify today. Personalized genetic 
testing offers important benefits in strengthening prevention and wellness, improving health 
literacy, and reducing health care costs for the American public. I urge this Subcommittee and 
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Congress to work closely with the FDA, academic scientists, and companies like Navigenics, to 
develop reasonable, risk-based and science-based standards that will assure the continued 
availability of innovative health services like personalized genetic testing. 
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Mr. Stupak. Thank you, Doctor. 

Next we will hear from Dr. David Becker, chief scientific officer 
with Pathway Genomics Corporation. 

Dr. Becker. 


TESTIMONY OF DAVID BECKER, PH.D. 

Mr. Becker. Mr. Chairman, thank you so much. And thank you 
for the opportunity to testify here today. 

I am the chief scientific officer at Pathway Genomics, a San 
Diego-based genetic testing company. Pathway operates its own on- 
site, CLIA-certified, and California State-licensed laboratory. We 
provide physicians and their patients with reports based on ad- 
vanced genetic testing technology and validated genetic informa- 
tion, allowing them to make informed health decisions. 

Pathway has validated its laboratory-developed genetic tests and 
established quality assurance protocols according to Federal stand- 
ards and guidelines to ensure the accuracy of the data we provide. 

The discovery and analysis of the human genome represent the 
dawn of a new era in health care delivery. With this expanded 
knowledge, individuals can develop personalized prevention and 
therapeutic strategies. At the current rate, we can expect signifi- 
cant additional discoveries that will allow health care providers to 
provide their patients with more effective personalized care, deliv- 
ered at lower cost, with fewer complications. 

Some have taken the position that our understanding and asso- 
ciation with health outcomes is not yet strong enough to be inter- 
preted and/or integrated into clinical care. We would concur that 
the research has to be analyzed objectively and reported respon- 
sibly. It is not true that consumers, however, are unable to benefit 
from access to this information. 

Pathway currently offers three health-related reports, as well as 
a genetic ancestry report. These reports provide an assessment of 
genetic risk for as many as 25 different health conditions, indicate 
the presence of genetic markers associated with 37 different reces- 
sive genetic diseases or conditions, and project the likely response 
to nine different medications. 

In addition to providing understandable genetic reports. Pathway 
offers access to clinical experts to ensure that our customers and 
their physicians understand their test results. Pathway’s staff phy- 
sicians and genetic counselors are available for guidance and sup- 
port, both pre- and post-testing. These qualified experts review 
every health report prior to delivery, looking for indications that 
warrant separate communication, encouraging the customer to 
speak with one of our counselors — genetic counselors, that is — or 
physicians at no additional charge. 

Pathway believes that genetic testing can be offered directly to 
customers in ways that help them improve their health without 
creating unacceptable risks. Nevertheless, we voluntarily sus- 
pended consumer ordering via the Internet and retail as we work 
with FDA to address their concerns over direct-to-consumer genetic 
testing. 

Pathway is committed to improving the health and wellbeing of 
our customers. We are also committed to ensuring that everything 
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we do is based on rigorous scientific standards and complies with 
all applicable laws and regulations. 

Genetic testing holds great promise to help people live more 
healthy and productive lives. Allowing consumers, in consultation 
with health care professionals, to access their genetic information 
empowers healthy and positive choices. We are excited about the 
future of genetic testing and look forward to continuing our work 
with FDA, Congress, and our colleagues to ensure the services we 
offer are of the highest quality and value to the American public. 

Let me conclude by thanking the committee for focusing atten- 
tion on both the challenges and opportunities that this new indus- 
try presents. I look forward to answering your questions. 

[The prepared statement of Mr. Becker follows:] 
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Mr, Chairman and Committee members. 

Thank you for the opportunity to testify to you today. My name is Dr. David Becker, I 
am the Chief Scientific Officer at Pathway Genomics, a San Diego based genetic testing 
company. 


Pathway Genomics utilizes advanced genetic testing technology and validated genetic 
information to give individuals and physicians tlie best available information about their 
genetics, allowing them to make infonned health decisions. It should be noted that 
although JYiihw'tiy provided genetic tests directly to consumers like many of our 
competitors, we voluniarily suspended (hat practice as vve work with the U.S. Food and 
Drtig Administration (EDA) to ensure that our tests arc offered in a manner consistent 
with regulatory requirements. 


Pathway operates its own on-site laboratory that is certified by the U.S. Centers for 
Medicare and Medicaid Scrvice.s (CMS) under the Clinical Laboratoiy Improvement Act 
(CLIA) and licensed by the state ofCalifornia. The company employs 70 geneticists, 
scientists, bioinformaticists, physicians, and genetic counselors, as well a.s .software 
engineers, customer support representatives, and others to ensure tliat vve oiler our 
customers accurate information that is properly understood. 

Benefits of Genetic Testiiii; 

Since the completion of the Human Genome Project in 200,2, scientists, physicians, 
policy makers and coiisumcr.s have eagerly anticipated the era of "Personalized 
Medicine," which means providing targeted preventive care and therapeutic treatment 
based on an individual's genetic makeup. 

Today, billions ofdollars in re.scarch are being dedicated to building on our current 
knowledge ol'thc human genome. Almost daily, new and c,\ciling discoveries about the 
relationships between genetics and our health arc transforming traditional medicine. 

Em]K)wering consumers with infonnation about their genes holds tremendous promise to 
promote health and improve lives. Went Pathway can attest to the positive value that 
genetic information has provided to the lives of our customers. Moreover. Dr. Francis 



Collins, MD, PhD, the current Director of the National Institutes of Health (NIH), cited 
several instances in his book The Language of Lije ■when: individuals have learned from 
genetic reports and proactively made changes to prevent or manage disease. As a 
physician. Dr. Collins knew he needed to incorporate a healthy diet and regular exercise 
in his life, and his genetic le.sting finally motivated him to make these changes. 

Some have argued th;it consumers should not be provided with information about their 
genes, based on a fear that the information would not be irscd appropriately, or that 
genetic testing might create unnecessary anxiety amongst patients who feel that they arc 
destined to get certain diseases based on their genes. However, vve believe that 
consumers arc capable of understanding both the benefits of having information about 
their genes, a.s well as the fact that genetics are only one piece of the puzzle of living a 
healthy life. 

Moreover, in 2009, Boston University School of Medicine’s Risk Evaluation and 
Education for Alzheimer’s disease (REVEAL) study found that a.syniptomatic first- 
degree relatives of Alzheimer’s patients who received genetic testing results regarding a 
possible propensity for Alzheimer’s disease (prc.sence ofan APOE k 4 allele) did not have 
a change in the levels of anxiety, depression or overall genera! distress. While this study 
certainly highlights the need for re.sponsiblc delivery of this information, it al.so indicates 
that patients arc able to process genetic infonnation effectively and use it to make better 
health decision, s, even with respect to diseases like .Alzheimer’s. 

Companies like Pathway are allowing individuals and their physicians to accurately 
determine their personal genetic makeup. As now genetic finding.s arc made and 
validated. Pathway updates individuals about these discoveries and in consultation with 
their physician, individuals can use this infonnation to improve the quality of their health 
care. 


Pathway Genomics’ Testing Services 

Pathway currently offers three dilTcrcnl health-related reports, as well as a genetic 
ancestry report. The three health related reports arc: 

• Health Conditions - Thi.s report provides a customer with an assessment of their 
genetic risk for as many as 25 different health condition,s. The number of 
conditions will vary by the reported ethnicity of the individual, a.s a result of the 
quantity and quality of genetic research available, 

• Prc-Prcgnancy Planning (Carrier Status) ~ This report indicates the presence of 
genetic markers associated with 37 rccc.ssivc genetic di.scases. This information 
can be used to detect conditions that are unlikely to affect the tested individual, 
but can be passed to their children. 


Drug Response - This report suggests the likely response to as many as 10 
different medications. This infonnation may facilitate optimal medication 
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decisions, avoiding drugs that may be harmful or dangerous or assisting in 
establishing proper dosing. 

-Similar to our competitors, genetic risk is determined by applying the odds ratios 
associated with an individual’s genetic markers against a population average to calcuiatc 
a genetically adjusted risk of disease. However, as Dr. Francis Collins highlights in his 
book, quantifying the risk of contracting specific diseases tnay not incorporate oilier 
factors like family history, lifestyle and environment that for some diseases can be more 
signilicant factors than genetics. In consideration of these concerns, vve want to highlight 
some significant differences in the way that Pathway reports risk infonnation. .After 
extensive internal discussions among our scientific and medical staff, we felt that a 
specific percentage based calculation implies a degree of precision that is not justified by 
the current state of genetic information. Therefore, vve instead elected to categorize the 
genetic results into categories meant to motivate po.sitivc health behaviors appropriate to 
current genetic knowledge. From lowest to highest level of genetic risk, these categories 
are named. 'Tvlaintain a Healthy Lifcslyle," “Learn More,” "Be Proactive," and “Take 
■Action," 


Further, every customer is encouraged to fill out a health survey that collects relevant 
data on lifestyle, environment, and family history, and we use that to caleulaie a lifestyle 
risk score using a similar categorization .system. Thi.s allows us to inform an overweight 
customer who smokes a pack of cigarettes a day that, oven if they do not have genetic 
risks for lung cancer and hypertension, they may be at significant risk btiscd on their 
lifestyle. We feel that this approach provides a more comprehensive assessment and 
makes it easier for our customers to understand how to properly use the information 
provided to improve their health. 

Pliv.siciiin OversiLdit and Genetic Counseling Services 

In addition to providing understandable genetic reports. Pathway felt that it was 
important to provide consumers with access to profe.ssionals trained in genetics to en.surc 
that our cu.siorncrs and their physicians undcrsUind what their genetic reports say, and just 
as importantly the limitations of genetic infonnation. 


.All of Pathway's physicians and genetic counselors are Board-certified or Ifoard-cligibie 
with the American [hwd of Genetic Counseling and have significant training and 
expertise .supporting patients with understanding of genetic information. Our genetic 
coun.sclors and physicians are available for guidance and .support both before any services 
arc ortlcred and post-testing at no additional charge to the customer. 


fhosc qualified experts review all health report results prior to delivery, looking for 
indications that warrant a .separate communication encouraging the customer to speak 
with one of our genetic counselors or physicians. Performed at no additional charge, 
these personal consultations explain the results and appropriate next .steps, including, as 
appropriate, consulting with their physician. 


-j- 
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Existing Regulation 

Laboratories arc already under significant regulatory oversight. This regulation includes 
CLIA, state regulations, and, in some cases, regulation by the FDA. .Additionally, there 
arc voluntary certifications like College of American Pathology (CAP), which certily 
laboratories with high standards of validation, proficiency, and quality assurance. 
Pathway Genomics operates its own on-site, CLIA-certified and California state-licensed 
laboratory, and is pursuing C.AP Certification. These programs require us to follow very 
specific rules to ensure the quality and accuracy of our sendees, and affect not just our 
laboratory operations, but also ail of our business functions. 

Pathway also understands the critical importance of data privacy and data security. 
Consumers who have entrusted us with their personal information can be a.ssiircd that 
Pathway utilizes administrative, technical, and physical controls to .secure their genetic 
information. One element oflhesc controls is our maintenance of a closed, secure system 
— ail of our testing fakc.s place in-house in our own on-site laboratory mitigating many 
potential privacy and security risks. Pathway has a Chief Privacy Officer who 
administers the company’s comprehensive privacy policy and .security program. Each 
consumer receives a consent agreement as well as a user-friendly shortened summary of 
the privacy policy in addition to the full privacy policy. 

Regulatory Change.s 

Pathway feels that bona fide genetic testing companies such as ours would benefit from a 
stable reguiatoi7 envirorirncut. Earlier this week, FDA held a public meeting to allow 
industi7 experts and laboratory providers, including Pathway, to discuss ways that FDA 
might regulate laboratory developed tests to ensure thtit high standards of accuracy and 
quality are maintained, while not creating an undue burden on innovation and advancing 
medical care. 


While FDA’s efforts to clarify the regulatory requirements for laboratory developed 
testing are still in progress, here are some areas that we believe could use additional 
guidance or clarification: 


• Risk-based classification system for genetic tests 

• Minimum scientific study criteria 

• Standardized definitions for population risk 

• List of the strongest effect marker for each condition 

• Standardized labeling and website disclo,siires 

• Genetic tost registry with required disclosures 

• Mandutoiy CLIA and C.AP certifications 

• Publicized and standardized compliance procedures, regarding incident 
management and reporting, customer complaints, etc. 


- 5 - 
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Wliilc ii is critical to ensure public safety, it is also imiwriant that new regulations do not 
slillc innovation or restrict an individual’s access to information that impacts their health. 
With a stable and supportive regulatory structure, the Held of genetics can not just 
improve tlic delivery of health care, but become a driver of high paying green jobs, 
investment, and advanced education. Failure to do so will cede America’s leadership 
position in this emerging field of science to other countries. 

Conclusion 

Pathway is conimitlcd lo improving the health and well-being ofour customers. We are 
also committed to ensuring that everything we do is based on rigorous scienlitlc 
standards and complicvs with ail applicable laws and regulations. Genetic testing holds 
great promise to help people live more healthy and productive lives. Allowing 
consumers, in consultation with health care professionals, to access their genetic 
information empowers healthy and proactive choices. We arc excited about the future of 
genetic tcsiing, and look forward to working with FDA to ensure that the services we 
offer arc of the highest quality and value to the American public. 

Pathway Genomics appreciates the opportunity to Icstiry at this hearing, and appreciates 
the Commitiee's consideration oflhis important issue. 


- 6 - 
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Mr. Stupak. Thank you. And thanks for your testimony. 

I will start questions. 

Ms. Gould, Dr. Vanier, and Dr. Becker, to get a sample on each 
of you, you would spit in a little vial and the customer would send 
it back to you, correct? None of you use the cotton swab? 

Mr. Becker. That’s correct. 

Mr. Stupak. OK. 

Let me put up on the board, then, GAO’s report. You know. Dr. 
Evans said that he thought it was entertainment versus medicine. 
You all are telling us that your sampling is accurate, that you use 
markers, you assure quality. 

Then why, on Mr. Kutz — he is the 48-year-old male here. And I 
believe Company No. 1 is 23andMe, Company No. 3 is Pathway, 
Company No. 4 is Navigenics. 

So if you just take prostate cancer, if you’re all accurate and 
you’re all using markers and you take the same kind of saliva as 
your source, why would we have three different results for prostate 
cancer for Mr. Kutz? 

Or even if you go to high blood pressure, Navigenics didn’t test 
it, but we got different results. Go to diabetes, with the companies, 
you got different results if you tested for it. 

So how do you explain that? Same person. You all say you have 
quality assurance. You all make sure the markers, and you do all 
this testing. Why do we have three different results with three dif- 
ferent companies? 

Ms. Gould, do you want to start with you? 

Ms. Gould. Sure. Thank you. 

So we did ask for the GAO testimony in advance and didn’t re- 
ceive it. So it would be difficult to respond with specificity to these 
particular conditions, although we are happy to follow up to do 
that. 

And I want to stress that we feel extremely confident in the ana- 
lytical validity of the tests that we have, and 

Mr. Stupak. But then why wouldn’t you all have the same re- 
sult? If you’re all so analytical, you’re all so accurate, you’re all so 
using the markers 

Ms. Gould. Right. So, for risk predictions, which is a subset of 
the things that the companies test for, we use a predictive model. 
And the predictive model among the companies is different based 
on the standards within the company, which is why we agree 
standards are necessary across the company. 

So we are relatively conservative in the standards that we have. 
We require for these an initial study that has 700 

Mr. Stupak. So you’re saying you’re all using different stand- 
ards? 

Ms. Gould. So, there are different standards for inclusions of 
which SNPs are looked at and what weight is given to them. And 
there are differences among which variants can be tested among 
the technologies that are used by the different companies. 

So we agree that it is not acceptable to get the different results 
and that we need standards. We have written a letter to the head 
of NIH and FDA requesting their help. We have worked with our 
colleagues and will continue to do that to set these standards. 
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Mr. Stupak. ok. So what you are saying, then, is you don’t have 
standards yet to accurately inform a customer whether or not they 
have prostate cancer, high blood pressure, or diabetes. There’s no 
standards yet, so we don’t know. 

Ms. Gould. So, 23andMe has standards, and the other compa- 
nies have different standards. There’s not a 

Mr. Stupak. So as long as you all have different standards, the 
customer can’t rely — he could get different results from every com- 
pany, then. So there is no reliability then, accuracy. 

Ms. Gould. We believe there is accuracy. We agree there need 
to be uniform standards. I think it’s important 

Mr. Stupak. So the accuracy really depends on whose standards 
you’re talking about. 

Ms. Gould. I don’t think the accuracy depends on the standards. 
I think it is important to note these are risk predictions; these are 
not diagnoses. 

Mr. Stupak. OK. Well, even call it risk predictions, call it what- 
ever you want to call it. We get three different results from the 
same saliva, from the same person, and you all claim you got accu- 
rate results. How are we to believe any of you can accurately do 
it? 

And Dr. Evans is right, it is entertainment, not medicine. 

Ms. Gould. Again, I agree that we need uniform standards, and 
we are interested in working on that. We agree this is a 

Mr. Stupak. So consumers should not trust any of these results 
until we have uniform standards put forth by NIH and the FDA. 

Ms. Gould. We provide a lot of context on our Web site. We are 
fully transparent about exactly what we are looking at in these. We 
do believe that our customers understand what they are getting 
when they see our reports. 

Mr. Stupak. Sure. 

Ms. Gould. We also discuss the interplay between genes and en- 
vironment, that this is a risk prediction. And we do believe that 
customers can rely on the data. 

Mr. Stupak. For entertainment purposes only, not for medical 
reasons. 

Ms. Gould. Our service is for information and educational use. 
We continually remind customers that, if they have questions 
about these health reports, they should seek their health care pro- 
fessional or a genetic counselor. And we make genetic counseling 
available through an independent third party. 

Mr. Stupak. But Dr. Shuren and Dr. Evans testified that even 
the results we’ve seen tells a person nothing. 

Ms. Gould. Excuse me? 

Mr. Stupak. That the results medically are useless to them. Dr. 
Shuren testified to that, and Dr. Evans testified to that, too. 

Ms. Gould. Well, Francis Collins, in his book, “The Language of 
Life,” when he was discussing his Type 2 diabetes results, he found 
that information compelling. And based on that information, he 
lost, I think, 20 pounds. 

So we have other examples in our written testimony 

Mr. Stupak. Well, I’m not a doctor, but I know if I’m overweight 
I have a chance of diabetes going up. I mean, I know that. I could 
even write a book about it and say that, you know? 
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Ms. Gould. Right. It gave him the impetus to do something 
about it, which is exactly what Dr. Vanier was talking about. 

So, we also have another example in our written testimony. We 
do believe and have stories of customers who have received infor- 
mation, taken it to their physicians, and had improved health out- 
comes. And 

Mr. Stupak. I guess — if we can put that chart back up. I 
wouldn’t believe anything until all those results were the same. If 
we got three good companies, all doing this testing, the same type 
of saliva, from the same person, your results should be the same. 
Until you can do that — and you’re right, we need standards. And, 
hopefully, from this hearing, we will move along with that. 

And my time is up, so let me go to Mr. Burgess for questions. 

Mr. Burgess. Thank you, Mr. Chairman. 

And, actually, as a full-service member of this committee. I’m 
going to answer your question that you asked of the panel. And, 
actually. I’m not going to answer it; Dr. Collins is. 

And you referenced, Ms. Gould, his book, “The Language of Life.” 
And he describes the discrepancy that has been put to us on the 
prostate cancer. He said, when he got his results — his father had 
actually had the disease. 23andMe results arrived. “I was relieved 
to see a prediction of lower-than-average risk. But deCODE dis- 
agreed, saying my risk was slightly elevated. Navigenics upped the 
ante substantially, placing me at 40 percent higher than the aver- 
age male.” 

His question, “What on earth is going here? To sort this out, I 
had to drill down into the details of the lab studies.” And here is 
the explanation. 23andMe tested for five variants known to confer 
prostate cancer; deCODE tested for 13; Navigenics had tested for 
nine. There was considerable overlap between the DNA markers 
tested, but no company had actually tested for the complete set of 
16. 

So I guess my question, then, to our three panelists — and at least 
two of the three of you, I heard, use CLIA-certified labs to get your 
results, and that is good. So the results of each of those SNPs was 
accurate. But it is an evolving science as to which ones you include 
in the panel and how you make predictions based upon that. 

How do you handle new information as it comes forward? Once 
you decide, Ms. Gould, on that five that you’re going to use for 
prostate cancer risk, does that never change? Or, as new informa- 
tion comes forward, you’ve still got the DNA in the database, so 
you could go back and look at any of the other 16 and make a de- 
termination if you decide that a different set needs to be used. 

And if there were scientific consensus — and here is where the 
FDA could help — if there was standardization, then perhaps there 
wouldn’t be this discrepancy we see on the slide. 

So, my time is limited, but would each of you briefly comment 
on that? 

Ms. Gould. Yes. So we do regularly update our reports, at no 
charge to our customers. And we include new studies as they meet 
our inclusion criteria set forth in our white papers, which are on 
our Web site. So the answer is, yes, we absolutely update. 

Dr. Vanier. We do the same. 
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I would also mention, as to standards, first of all, I think that 
Dr. Shuren’s articulation of a way going forward for standards is 
going to be an excellent one for our industry. In the interim, how- 
ever, I would point out that there are branches of government that 
has put forth standards, such as the CDC with their Venice cri- 
teria. And that is specifically a set of criteria that we have used. 

But, indeed, it is an evolving science. And as new standards meet 
that criteria, they are added to our panels. 

Mr. Becker. We also have a trained staff of geneticists, of physi- 
cians, and Ph.D. Scientists that review and help to update our 
service on a regular basis. 

Mr. Burgess. Dr. Vanier, one of the clips that they played for 
us was a woman who was given advice that you probably, pretty 
certainly, might definitely have an increased risk. I mean, that was 
a terrible clip. And, again, as I said, that sounded like a tele- 
marketer giving genetic counseling. 

Have you done anything to tighten up those standards within 
your company? Because, of all the things we heard this morning, 
that was probably the most startling. 

Dr. Vanier. So, there are two clips. And so, first of all — actually, 
let me begin by saying that, regardless of which company are the 
sources for any of those audio clips, it is obviously extraordinarily 
disappointing, both as a physician and as a company that is help- 
ing lead this industry. 

And until the GAO can tell us which clips belong to which com- 
pany — that would certainly be helpful. I suspect the clip of the 
woman asking for her fiance as a gift, because it references ances- 
try, is not our company because we do not do that sort of testing. 

Mr. Burgess. Right. I think your company was identified as the 
one that gave the breast cancer advice. 

And all I would ask is that you’ve got to tighten that up. I mean, 
regardless of what we do, regardless of what legislation, regardless 
of what regulations the FDA puts out, that is unacceptable and 
truly frightening, that someone with no medical background, with 
just having been given some talking points on how to respond to 
a question, would be answering a question of that importance. 

I mean, that is a 30-minute discussion between a patient or a 
primary care doctor. I mean, I know that, because I have had those 
discussions. That is not something you can answer over the tele- 
phone. And that conversation in no way provided that patient any 
real insight and, in fact, probably provided a great deal of worry. 

Dr. Evans, let me just ask you a couple of things. Now, you 
talked about the entertainment value of medicine. We shouldn’t 
discount that. I’m an OB/GYN doctor by profession. And, certainly, 
the boutique sonogram. Baby’s First Picture, that was available in 
lots of malls during the years that I was practicing, I would all the 
time be asked to comment on the pictures that were made on some 
substandard machine at a shopping mall. 

So it is probably no surprise that there is an entertainment value 
for this 

Mr. Waxman. Mr. Chairman? We have votes on the floor. If there 
is a chance for some of us to ask questions — the gentleman’s time 
has expired. He is still in the middle of his question. 
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I wonder if you would allow me to have a couple of minutes, be- 
cause I’m not going to be able to return to be able to ask questions 
of this panel. His time has expired. 

Mr. Burgess. Very well. 

Mr. Stupak. All right. We’ll go a second round. 

Chairman Waxman, for questions. 

Mr. Waxman. Thank you. That will give him a chance to go fur- 
ther. And I want to get a chance to ask some questions. 

If we are going to have these consumer tests, there ought to be 
some standards. Ms. Gould, you said there ought to be some stand- 
ards. 

Dr. Vanier, Dr. Becker, do you agree there ought to be some 
standards? 

Dr. Vanier. Clearly, Chairman Waxman. 

Mr. Waxman. OK. So we heard from the first panel that the FDA 
ought to regulate this, because they handle medical devices. Do the 
three of you think that you ought to be regulated as medical de- 
vices? 

Ms. Gould? 

Ms. Gould. We have not agreed in the past with FDA’s charac- 
terization of our service as a medical device. We are meeting with 
them tomorrow and look forward to hearing more about why they 
believe that. That 

Mr. Waxman. Well, who should set the standards if it’s not FDA? 

Ms. Gould. That said, I think FDA should be involved in the 
standards. I was pleased to note Dr. Shuren talking about a new 
framework for genetic testing, and we think that that is really 
needed. 

NIH has also put out comments for a registry. We have provided 
comments for that. We think that is a great thing, as well. 

Mr. Waxman. Uh-huh. 

Dr. Vanier, a quick answer to that? Do you think you ought to 
be a medical device regulated by the FDA? 

Dr. Vanier. I would agree, the insight that I have into this, as 
I was invited to speak at the FDA’s panel regarding all laboratory- 
developed tests early this week, and I think the consensus you 
heard from the hundreds of companies that attended was the FDA 
clearly has a role to regulate the quality of the science and the 
quality of the markers that were used on our panel. 

Mr. Waxman. And, Dr. Becker, do you agree with that? 

Mr. Becker. I do agree with my colleagues. And I think Pathway 
is committed to working with FDA to help develop appropriate 
standards that are prudent in this area but do not completely stifle 
innovation, as well as affect overall laboratory-developed tests. 

Mr. Waxman. How would it stifle innovation? If you have to live 
up to certain standards and if you’re going to give people pre- 
dictions about their health, upon which they are going to act, how 
would that stifle innovation, to ask 

Mr. Becker. I don’t believe that that will stifle innovation. But 
the current structure of FDA regulation, if applied the way it is 
today, could completely not only — if it is applied to all laboratory- 
developed tests, could significantly affect the testing industry, not 
just genetic testing. 
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Mr. Waxman. Dr. Evans, you’re a physician. If a patient came to 
you with the result of one of these tests that said they had a 13 
percent risk or a 20 percent risk or a greater risk, something like 
that, either quantified or not, of breast cancer, how would you re- 
spond to that patient who is alarmed and wants to know what it 
means? 

Dr. Evans. Right. I would tell them several things. First of all, 
I would tell them that, as evidenced by that elegant experiment 
that the GAO did, we have no idea, and neither does anybody in 
those companies, really how to interpret and analyze those risks. 
We simply don’t know. And that is obviously quite clear. 

Secondly, I would tell them that the magnitude of the increased 
or decreased risk really doesn’t matter for them. All right? What 
they need to do, as Representative Stupak said, for general health 
promotion is to do the things we have already known for a long 
time are important in health promotion. 

Thirdly, I would tell you that, when it comes to parsing risks, 
even if we could do that — there are many claims made about pre- 
vention and the power of prevention. But, number one, there isn’t 
a bit of evidence that genetic data is magical in its ability to get 
people to change their behavior. 

And, number two, even if it were — so let me grant for a second 
this fantasy that genetic information is going to induce people to 
change their behavior. If that is the case, we have a bigger prob- 
lem. Because, for every person I identify who is at increased risk 
for a given malady, I will mathematically certainly identify another 
individual who is at a decreased risk. If this information is so pow- 
erful in changing behavior, then I have set the stage for counter- 
productive behavior in those people. 

Mr. Waxman. Now, what would be more valuable to you as a 
physician and your patient, family history or this assessment 
that 

Dr. Evans. Oh, we actually have tremendous data on that. One 
can take all of the risk factors that we know about for diabetes, 
heart disease, breast cancer, what have you, they add nothing to 
our ability to predict risk if one simply puts a patient on a scale, 
asks them a few questions about their family history. 

Maybe someday we will get to the point where we can do that, 
but we are nowhere near that point now. And there is tons of data 
to support my statement. 

Mr. Waxman. Mr. Chairman, if the companies are selling a prod- 
uct that promises to improve health, then its scientific validity 
should be established. I don’t think we ought to leave it to them 
to decide that question, because they have a financial interest to 
decide it in their way. 

Government has to have some standards and enforce them. We 
do this all the time. FDA seems the appropriate place. The ques- 
tion is whether it should be the rigid formulation of a medical de- 
vice or something else. But we need standards, and we need them 
enforced. 

Thank you. 

Mr. Stupak. Thank you, Mr. Chairman. 

We have two votes on the floor. We are going to stand in recess 
for 20 minutes. We will come back with this panel in 20 minutes. 
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We are in recess. 

[Recess.] 

Mr. Stupak. The hearing will come back to order. 

I’d remind the witnesses that they’re under oath. 

When we left off, I think Chairman Waxman had finished. So it 
would be to Mr. Gingrey for questions, please. 

Mr. Gingrey. Mr. Chairman, thank you. 

I’m going to start by asking a few questions of Dr. Evans. 

Dr. Evans, in your testimony, you state how important it is that 
the information patients receive be of high quality. From what you 
have seen and heard today from the previous panel and from your 
co-witnesses on this panel, do you have confidence that patients 
are, indeed, receiving high-quality information from these compa- 
nies? 

Dr. Evans. I think there’s two parts to that answer. 

With regard to what physicians call analytic validity — that is, if 
they tell you that you have an A, one of the DNA building blocks, 
at disposition, I believe it. OK? Absolutely, they do quality work 
from an analytic standpoint. 

However, with regard to quality related to what we call clinical 
validity — that is, what does this tell you about your risk of this dis- 
ease — I would say, absolutely not. And the GAO experiment shows 
that in a beautiful way. No one knows how to interpret these data. 
And that is quite clear. 

So, quality information, to be of quality, must be meaningful. It 
is not meaningful. And, therefore, I would say, no, this isn’t quality 
information. 

Mr. Gingrey. So, measuring one’s blood pressure and finding 
that it is elevated, or measuring one’s cholesterol and finding that 
it is elevated, or measuring one’s blood sugar and finding that it 
is elevated, these are not comparable, then, to this information that 
you would get in regard to this genetic testing? 

Dr. Evans. That is absolutely correct. Because there are two rea- 
sons. One is that I can go to three different doctors, and if these 
doctors are doing their job right, my blood pressure is going to be 
reflected the same at each place. My cholesterol should be essen- 
tially the same, you know, give or take some degree of variation. 

But as we have seen here 

Mr. Gingrey. Yes, from the slide that Chairman Stupak pre- 
sented in the first panel 

Dr. Evans. Yes, so this is not comparable information. 

Mr. Gingrey. Well, you know, it reminds me of — and thank you 
for that response. There are scans that companies do to detect the 
amount of calcium in one’s blood vessels, whether it is the aorta 
or the coronary arteries, whatever. I mean, you just get a report 
back. And if it is a lot, I guess you’d say it is 3-plus. 

And I have a brother who’s a year and a half older than me. He 
doesn’t like to admit that. But he had one of these tests done, and 
it said, oh, yes, you’ve got a lot of calcium, and you’d better go see 
your cardiologist. Well, it took him 2 months to get an appoint- 
ment. It is a wonder he didn’t have a heart attack in that time 
from anxiety. 

But he ended up seeing — ^but, finally, he ended up on the oper- 
ating table for a coronary angiogram, which showed that, you 
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know, he didn’t have as much as 60 percent blockage in any vessel. 
And it was just a curiosity, really. And he ended up probably 
spending about $10,000 in the process. And, of course, the coronary 
angiogram is not without risk. He could’ve had a heart attack on 
the table. 

Dr. Evans. That’s right. 

Mr. Gingrey. So, I mean, this is the kind of thing that, as a 
former physician — well. I’m still a physician. I’ve got an active li- 
cense, thank goodness. But I am concerned, I am concerned about 
this. 

Dr. Evans. Well, yes. Dr. Gingrey, your comparison is absolutely 
apt. The advent of this type of testing is, I think, entirely com- 
parable to these scans which we simply don’t know how to inter- 
pret and which, when misinterpreted and not understood in con- 
text, can lead to harm. 

Mr. Gingrey. Well, you even, in your testimony. Dr. Evans, sug- 
gested that it is kind of an entertainment thing. It is sort of like 
Dr. Burgess, earlier in his questioning, was talking about these 
ultrasounds that are done in the shopping malls, and they’re — I 
don’t know — they’re more than 3-D, they’re 4-D. And they’re for 
entertainment purposes. 

Dr. Evans. Sure. 

Mr. Gingrey. I want to switch quickly in my remaining time, 
Mr. Chairman, to ask maybe the triumvirate of Ms. Gould and Dr. 
Vanier and Dr. Becker, do you agree that what you are providing 
to these patients, if you will, or direct-to-the-consumer information 
about their genome is more for entertainment than it is for a real 
therapeutic, possibly, and diagnostic value? 

Dr. Vanier. Dr. Gingrey, I would like to respond to that. 

First, I appreciate and think it is very important that Dr. Evans 
is on this panel. But I want to make it clear that there is no uni- 
formity in the academic medical world around issues like this. 
There is indeed, for instance, research that shows that behavior 
does change. 

Second, I think your analogies to high cholesterol and hyper- 
tension are apt, because the genetic risk information that is im- 
parted is relatively of the same predictive value of hypertension 
and high cholesterol. And just as we know many people who may 
drop dead at the age of 90 despite having high blood pressure and 
we know people that, you know, have many risk factors and con- 
tinue to live on and on, these are probabilistic; they are not 
predeterministic. And so the information that genetics is uncover- 
ing is analogous to the risk factors that you used in your practice 
and I use in my practice today. 

There are often analogies made to the body scan industry, for in- 
stance. And we don’t believe they’re apt, as long as you have a 
health care professional to support and interpret the information. 
Most of the body scan industry came out of the fact that you had 
vulnerable consumers that were getting these CAT scans and then 
the information was handed over to the physicians and they didn’t 
know what to do with them. 

There is clearly an educational gap in the physician base. More 
physicians need to be educated about genetics. But the ones that 
are — for instance, we work with a couple hundred physicians — very 
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much know what to do with the information because it is akin to 
the risk information they’ve been using for all of their practice. 

Mr. Gingrey. Dr. Vanier, I’m going to have to let your response 
be suffice for the other two, because I am 2 minutes over, or a 
minute and a half. 

And I will yield back. 

Mr. Stupak. Thank you, Mr. Gingrey. 

I know there’s more questions. I know Mr. Burgess has some. 
Let’s go another round here. 

Dr. Evans, could you grab that book right there? I’ve got a couple 
of questions I want to ask you. 

Could someone hand it to him? Thank you. 

You know, we’ve talked a lot about direct-to-consumer testing 
companies that offer a variety of products for their clients. One 
type of test looks at how a person reacts to and breaks down cer- 
tain prescription medications. This obviously can be very useful 
when a person is diagnosed with an illness and the physician is de- 
veloping a treatment plan. 

But I want to ask you to take a look at Exhibit No. 6 there. 
When it is done with direct-to-consumer testing, in that world, it 
really raises some questions. Because if you look at Exhibit No. 6, 
this is an internal Navigenics document that shows a consumer’s 
test result for the processing of a drug. I need your help there. 

Dr. Evans. Irinotecan. 

Mr. Stupak. OK. Irinotecan. That drug is commonly used for 
treating colorectal and other cancers. 

The document shows us that this consumer has a low risk of the 
side effects for this drug. The document then goes on to say that, 
if he or she is being treated for cancer, then their medical team 
may want to prescribe irinotecan. 

Dr. Evans, in your opinion as a physician, do you think this doc- 
ument provides medical advice? 

Dr. Evans. Well, clearly. Yes, it is providing advice, in my opin- 
ion. 

Mr. Stupak. Good. 

Dr. Vanier, this is your company, right? 

Dr. Vanier. Correct. 

Mr. Stupak. So are you giving medical advice for this patient 
here? 

Dr. Vanier. In fact, the statement you read suggests that the pa- 
tient should do anything in consultation with their physician. In no 
case do we recommend that anyone take independent action. This 
is specifically why we have genetic counseling support and why we 
primarily work through physicians. 

Mr. Stupak. Right, but isn’t your document — if you take a look 
at it, if you want to see it, it says your patient’s risk of side ef- 
fects — ^you have a high risk here, it says. I want to make sure I’m 
on the right one here. No. 6. OK, this is the drug. Your side effect 
is low risk. 

And so, are you not giving medical advice? I mean, where does 
it say there, “Consult your physician”? 

Dr. Vanier. The statement. Chairman Stupak, if I understand 
what you are reading, is, “Based on your genetic markers, you’re 
likely to have low risk of side effects.” 
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Mr. Stupak. Right. So, based upon — OK. Go ahead. 

Dr. Vanier. Those sorts of statements are pulled directly from 
the pharmacogenomic literature. And, in fact, the 
pharmacogenomic markers on our panel, in many or most cases, 
come from the FDA list of qualified markers. 

Mr. Stupak. Sure. And then it says right underneath that where 
you read, it says, “We determine your risk by analyzing your ge- 
netic code.” So, by looking at the little vial of spit that they gave 
you, you made the determination that this individual should take 
this drug for cancer, right? It would be good for them if they had 
cancer, right? They should take that? 

Dr. Vanier. We specifically point out that it would be helpful for 
the medical team to know that they are at low risk. And, in fact, 
irinotecan testing, along with, for instance, Plavix testing, is an 
area of great interest for oncologists and cardiologists today be- 
cause the data is robust. 

Mr. Stupak. OK, well, let’s go to the next one. Let’s go to Exhibit 
No. 5 in that book there, OK? 

The document is given to physicians whose patients recently had 
genetic testing done by, again, your company. The document noti- 
fies the physician that his or her patient is likely to have a high 
risk of side effects of the drug abacavir, a drug commonly used for 
treating HIV infection. The document goes on to inform the physi- 
cian they may want to tailor the patient’s therapy to reduce the 
chance of abacavir hypersensitivity and lists four treatment op- 
tions. 

Again, isn’t this giving medical advice? 

Dr. Vanier. No. The bright line that is often drawn here is we 
do not specifically state, because the data does not support it, 
which drug the physician should use, which dosing that they 
should consider, et cetera. 

Mr. Stupak. Well, then why do you bring up this drug, then, if 
you’re not telling the doctor which drug to use? 

Dr. Vanier. It is information that simply should be taken into 
account. For instance, the FDA has recently put a black label 
warning on Plavix that there are different genetic responders. In 
no case, for instance, for Plavix do we tell the physicians what to 
do. It is simply raising an awareness, just the way the FDA did 
with their labeling. 

Mr. Stupak. And, Dr. Evans, you think they are giving any med- 
ical treatment here? 

Dr. Evans. Well, it certainly seems to me to be medical advice. 
And I think that this is an example — these two examples are very 
good exemplars of the fact that some of the information contained 
in these scans has robust genetic and medical implications. There- 
fore, this is, you know, I think by any commonsense interpretation, 
medical advice. 

Mr. Stupak. Dr. Vanier, do you certify all these letters that go 
out, as the doctor, then, for Navigenics? 

Dr. Vanier. Yes, we have a medical advisory board that looks 
them over. 

Mr. Stupak. OK. Do you, though? Do you personally? 

Dr. Vanier. Yes. 
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Mr. Stupak. ok. So if, as Exhibit No. 5 or No. 6 there, Dr. 
Evans, if I came to you as a patient and gave you this, what could 
you take from this information that I brought to you as I received 
this letter from Navigenics? 

Dr. Evans. Right, I would probably do two things. One is, espe- 
cially in the case of abacavir, the data are so robust that show that 
if one has a particular version of this HLA gene, that they are 
much more likely to have a serious reaction to abacavir, I would 
take that very seriously. 

I would be very tempted to repeat the test because of all of the 
tests that have been done at the same time. But I have no great 
quibble with the analytical validity. I trust that result. 

My quibble with that particular issue is that it’s medical advice. 

Mr. Stupak. My time has expired. 

Mr. Burgess for questions. 

Mr. Burgess. Thank you. 

Dr. Evans, in your written testimony, you — and I think you ad- 
dressed it in response to a question, the issue of being at increased 
and decreased risk, and if someone is at increased risk, there’s 
someone out there at decreased risk, and the advice might be inap- 
propriate in both instances. 

Now, there was quite a flap created in this committee a little less 
than a year ago, when the United States Preventive Health Task 
Force came with some revised recommendations on mammography, 
that individuals between 40 and 50 no longer need them. Well, it 
turns out they walked back from that. 

And there was also some concern that the health bill, as it was 
being written, would incorporate some of those things, such that 
people covered under specific plans might end up not being covered 
if those guidelines fell outside the U.S. Preventive Health Task 
Force. 

Would it not be worthwhile — if that world was the one that had 
persisted and existed today when the bill was signed into law, 
might this type of testing not be helpful for a woman between 40 
and 50 to assess whether she go out and purchase on her own the 
screening test that might be life-saving? 

Dr. Evans. Actually, no, for a couple of reasons. Congressman. 

Number one, the degree of risk determination that these types 
of tests generally provide is so lacking in robustness that we really 
don’t know whether a woman should be getting mammograms 
early or not based on these kinds of results. 

It is very different from the situation for, say, BRCA-1 or 2, the 
genes that, as you know, confer an exceedingly high risk of breast 
cancer, in which we’ve got pretty good data to suggest that those 
women need to be treated very, very differently. These results, 
however, aren’t of sufficient robustness to really guide who in the 
population should get mammograms early or not. 

And I would also, again, go back to the GAO experiment, which 
shows that we don’t know how to interpret them. In other words, 
we will be misassigning women right and left, if we try that, that 
to high-risk or low-risk. 

Mr. Burgess. Well, but the U.S. Preventive Health Task Force 
may have just misassigned everyone in that age bloc. 
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Dr. Evans. Yes. Unfortunately, the reality is that, in medicine, 
we — although from a wishful-thinking standpoint we might want to 
be able to assign people a very precise risk, the reality is that we 
are not good at it, as the GAO report shows, and that we are ask- 
ing for trouble, in my opinion, if we start telling a woman, “You 
don’t need mammograms until X date because of your genetic pro- 
file.” 

Mr. Burgess. Well, but that is not the issue. And I would just 
submit — and I’ve got some of the same concerns that everyone else 
up here on the dais has. But I would just submit that, in a world 
that at one point seemed to be rapidly moving to one-size-fits-all, 
government-controlled medicine, I would think the consumer could 
see real value in being able to assess whether they individually 
might need to make a different decision than their government 
would make. In which case, this type of testing, I think, could be 
extremely effective. 

Dr. Evans. If this type of testing were consistently — if it were 
consistent between labs, and 

Mr. Burgess. Right. And we have a Federal agency who is re- 
sponsible for that. 

Dr. Evans [continuing]. And if it were meaningful 

Mr. Burgess. And my hope is that they will now respond and 
provide the background and the guidance that the consumer needs, 
not so much the provider needs. 

Dr. Evans. Right. The 

Mr. Burgess. Let me just ask Ms. Gould a question before my 
time runs out. 

Now, you reference in your written testimony an individual who 
had an increased likelihood of a deep-vein thrombosis, a blood clot, 
an increased propensity for blood clots, and wasn’t aware of this 
until the testing was done. 

I mean, I will just tell you, as a practicing OB/GYN, nothing 
strikes more fear in your heart that you might do a relatively 
minor procedure on a very young and healthy person and have 
them spend weeks in the hospital recovering from a deep-vein 
thrombosis or, worse yet, die of a pulmonary embolism. And that 
is one of the most frightening things that we can face in medicine. 
You can imagine, from a medical/legal standpoint, it is extremely 
concerning. 

I was intrigued by that story that you included there. We went 
from a world where, early in my career, you just accepted that as 
a risk until, later on, everyone got a low dose of heparin right be- 
fore surgery because we lived in a medical/legal environment that 
you just couldn’t tolerate the one in 10,000 who would have that 
complication. 

So what has the experience been at 23andMe? Are you guys fol- 
lowing this? I mean, that is a compelling story, but an anecdote 
doesn’t a series make. You need at least two anecdotes to make a 
series. Have you been following that? 

Ms. Gould. Yes. And we do have several customer stories. And 
I think this goes to — ^you know, there was the word used, “fantasy,” 
before. You know, we strongly disagree with that. Colleen McBride 
at NIH has written that, when people get access to their online ge- 
netics, it can be very empowering, and it can be a great oppor- 



169 


tunity for a physician to leverage that to help them make better 
lifestyle choices. 

We have had a number of examples where people were getting 
access to this information that they would otherwise really not 
have known, and talked to their physicians and health care pro- 
viders and have seen better health outcomes. 

Mr. Burgess. Well, I will just say, from a clinician’s standpoint, 
I mean, you welcome all information that comes from any source, 
especially if it is going to keep you out of that kind of trouble. 

Thank you, Mr. Chairman. 

Mr. Stupak. Thank you, Mr. Burgess. 

Ms. DeGette for questions. 

Ms. DeGette. Thank you, Mr. Chairman. 

Thank you for your comments. Mrs. Christensen and I had to 
run over and vote in the Resources Committee. 

I have a couple of follow-up questions that I wanted to ask. The 
first one is on the privacy issues. And, as you know, we only have 
5 minutes, so if people can be relatively short in their answers, I 
would appreciate it. 

Ms. Gould, does your company believe that we should protect the 
privacy of medical information of the people who undergo this test- 
ing? 

Ms. Gould. Yes, we absolutely believe 

Ms. DeGette. Thank you. 

Dr. Vanier. You need to answer verbally. 

Dr. Vanier. Oh. Yes. 

Ms. DeGette. And, Dr. Becker, do you believe that, as well? 

Mr. Becker. We absolutely believe in that. 

Ms. DeGette. OK. 

Now, for Dr. Vanier and Dr. Becker, I realize you did not see the 
GAO report until this morning. But, in the previous panel, Mr. 
Kutz testified that the two companies that told the young woman 
online that her fiance could send in their medical information to 
surprise him with his genetic background were your two compa- 
nies. And I would assume from both of you that you have specific 
policies against this practice. 

Correct, Dr. Vanier? 

Mr. Becker. If you will. Congresswoman 

Ms. DeGette. Well, I asked Dr. Vanier, and then I will ask you. 

Does your company have a specific policy against this practice? 

Dr. Vanier. We do. And I would 

Ms. DeGette. Thank you. 

Dr. Vanier [continuing]. Also like to correct the assertion that 
that was our company, because it was involved in ancestry, and we 
do not offer it. 

Ms. DeGette. OK. Well, no, I wasn’t referring to that specific 
audio clip. He said — and, again, this is a little unfair to you, I real- 
ize, because you haven’t seen the GAO report. But he said the two 
companies that told them that they could send in the fiance’s infor- 
mation were your two companies. 

But if that was the case, that would be against your company 
policies, correct? 

Dr. Vanier. Correct. I would strongly like that information cor- 
rected. 
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Ms. DeGette. Yes, I bet you would, and we’ll make sure you get 
it. 

Dr. Becker. 

Mr. Becker. That is correct. That is against our policies. We 
take responsibility for that particular action and feel — that action 
was reported. I’m aware of that. 

Ms. DeGette. OK. 

Mr. Becker. That was reported very quickly after that discus- 
sion with the customer service person happened. We took the ap- 
propriate — 

Ms. DeGette. So that clip was from your company. 

Mr. Becker. It was. 

Ms. DeGette. And that is against your policy, right? 

Mr. Becker. That is against our policy. 

Ms. DeGette. So this leads to another question, because all 
three of the companies represented here are companies that are 
trying to do important work. And I don’t think anybody — well, 
maybe somebody on this panel, certainly not me — would object to 
this type of information being gathered and given to consumers. 

What we are all concerned about is the same thing you’re con- 
cerned about, is that it be done to a high degree of medical cer- 
tainty and that people’s privacy is ensured and, also, that they get 
adequate medical advice. I think we can all agree with that. 

And so, my question would be, to all three of you, how do you 
think that we could protect confidential patient information if you 
have essentially telemarketing individuals on the phones talking to 
folks about these tests? 

Mr. Becker. If I will 

Ms. DeGette. Sure. 

Mr. Becker [continuing]. Congresswoman, thank you very much 
for the question. 

We did take action to train that person and correct the ability 
of that to happen. So this was a customer service agent. We take 
it very seriously, this particular incident. And we have — we no 
longer will do that. 

Ms. DeGette. OK. Well, that’s good. 

Dr. Vanier, do you have anything to add to that? 

Dr. Vanier. I do. I think we can look at the Genetic Information 
Nondiscrimination Act as a first step of an important series of leg- 
islation that would include genetic protections for consumers. 

Ms. DeGette. But that is already in effect, that act. 

Dr. Vanier. But it speaks to the fact that, obviously, individ- 
uals — that health plans and companies should not have access to 
that individual genetic data. I think that is a model on how you 
can begin to understand other legislation that would protect indi- 
viduals’ — 

Ms. DeGette. So you think we might need additional legislation 
because of the narrowness of that act. Is that what you are saying? 

Dr. Vanier. Yes. 

Ms. DeGette. OK. 

Ms. Gould, what would your view be on that? 

Ms. Gould. Well, we have strong both policy and technical safe- 
guards to protect customer information. And we agree that privacy 
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is of utmost concern. We think GINA is a great start and agree 
that likely more will be needed in the future. 

Ms. DeGette. Thank you. 

Mr. Stupak, I think everyone else has had two rounds but Dr. 
Christensen. So should we have her question and then I’ll take my 
second round? 

Mr. Stupak. Sure. 

Ms. DeGette. Thank you. 

Mr. Stupak. Mrs. Christensen for questions. 

Mrs. Christensen. Thank you both. 

My question, I guess, would first go to Dr. Becker. And if you 
could turn to Exhibit 11 in the binder. Mr. Kutz testified earlier 
that none of the companies was able to provide a complete genetic 
analysis for the DNA samples they submitted with African Amer- 
ican and Asian profiles. And this is apparently due to limitations 
in the ethnic composition of the studies that the companies use to 
predict their customers’ genetic risk. 

Exhibit 11, at the bottom of the page is an internal e-mail dated 
November 12 , 2009, that Pathway produced to the committee. And 
this document, one Pathway employee has sent another a proposed 
script for handling customers who self-identify as African American 
or Hispanic and, thus, will receive a more limited genetic analysis. 

According to Pathway’s document, the company first notifies cus- 
tomers of the limited available data when their report is almost 
ready to be sent. And the script for those of African descent indi- 
cates that they will only be able to provide limited information, for 
example, for females, just three conditions — ^Alzheimer’s, Lupus, 
and Type 2 diabetes — and for males, four — Alzheimer’s, lupus. 
Type 2 diabetes, and prostate cancer. 

The script makes clear that the customer had already self-identi- 
fied as African American. So why doesn’t Pathway tell African 
American customers that the company would not be able to provide 
the full data before they make their payment, you know, not just 
when you’re ready to send the results? 

Mr. Becker. Actually, Congresswoman, we do now do that activ- 
ity. As you described, we do inform on our Web site, there is a clear 
matrix of what conditions you will get depending on what reported 
ethnicity you 

Mrs. Christensen. So you now inform the clients and the cus- 
tomers before they make a payment what the limitations are? 

Mr. Becker. Yes, we do. And if they came on to our customer 
site without reviewing that information, it is our policy — and 
clicked on and paid, and then were disappointed with what they 
got, it is our policy to actually refund their money and discuss any 
questions or concerns they may have. 

Mrs. Christensen. OK. 

Well, in the case of the Hispanic — I think it was a Hispanic — ^yes, 
the self-identified Hispanic customers, the proposed letter rec- 
ommends that, quote, “we set your ethnicity to Caucasian.” 

Are the results accurate if you change someone’s ethnicity and 
compare them to data for the wrong population? 

Mr. Becker. The results that we present are based on the 
ethnicities for — and the findings in the literature for those 
ethnicities. So they are accurate for those ethnicities. And we are 
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informing Hispanics to look at that information in that context, 
that this is information based on Caucasians. 

Mrs. Christensen. And you feel that it provides accurate enough 
information despite the fact that they’re based on people of Euro- 
pean descent rather than 

Mr. Becker. Well, that is a very interesting question that comes 
down to the actual population mixture of the Hispanics. And the 
current literature suggests that Hispanics are actually divided into 
groups that are derived from Africans and Caucasians. 

Mrs. Christensen. Well, you already don’t have much in the 
way of African information. 

But, Ms. Gould, 23andMe produced to the committee an internal 
e-mail, also dated June 23, 2008, concerning a complaint of an 
Asian American customer who was unhappy that her genetic report 
was based on data from a European population. It is Exhibit No. 
3, I think, in the binder. 

Are the results your company provided to this Asian American 
customer as accurate as they would have been if you had data from 
an Asian population? 

Ms. Gould. So, we provide context in our reports where the un- 
derlying study — the populations in which the underlying studies 
were conducted. And we make that clear on our Web site, as well, 
that we can only provide data — and we provide this in the claim 
process before people get their data — that genetic research is not 
comprehensive . 

And one of our core missions is actually to undertake more re- 
search. In fact, one of the projects that we are hoping to start is 
to try to replicate or fail to replicate existing studies in African 
American populations. We do think that it is critical that more re- 
search be done in order to show the applicability of the existing re- 
search in various populations. Unfortunately, most of this research, 
which has been NIH-fnnded, has primarily been done in European 
populations. This is one of our core missions, is to make 

Mrs. Christensen. Well, we are very concerned about including 
more racial and ethnic minority populations in clinical trials and 
studies, as well. 

But it seems, unless something has changed since, you know, we 
have this data, you were not, apparently, telling individuals that 
their data would have been limited if they were Asian or if 

Ms. Gould. We do provide that, and we have provided that infor- 
mation previously. 

Mrs. Christensen. My time is up. I’ll come back. 

Mr. Stupak. Thank you. 

Ms. DeGette, you had some follow-up questions? 

Ms. DeGette. Thank you. I just have a couple follow-up ques- 
tions. 

Dr. Becker, you had testified in your statement that you felt that 
FDA approval of these tests as medical devices could stifle innova- 
tion. The chairman talked a little bit to Ms. Gould about the idea 
of FDA approval as medical devices. And I’m wondering if you can 
briefly tell me why you think that would be the case. 

Mr. Becker. Well, I don’t believe that it’s FDA approval per se. 
The current structure of requiring premarket approval could actu- 
ally inhibit the ability of this information to be accessible to people. 
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Ms. DeGette. And why would that he, sir? 

Mr. Becker. Well, because if pre-approval is required for all of 
these tests, it will take quite some time to collect, potentially, the 
clinical validity as defined today. 

Ms. DeGette. So is there some alternate mechanism at the FDA 
that you believe could serve all the purposes we are talking about, 
to give a consistent level of data, to protect patient privacy, and 
also to regulate the kind of information they’re given? Is there 
some alternate process at the FDA? 

Mr. Becker. Well, we do, and we do support Dr. Shuren’s pro- 
posal this morning. But we also 

Ms. DeGette. I’m sorry, which proposal was that? 

Mr. Becker. He proposed a way forward. And I don’t remember 
all the details exactly of that. 

Ms. DeGette. OK. 

Mr. Becker. But he proposed a way forward that sounded very 
fair and reasonable, which I think is definitely the FDA’s goal here. 
I don’t want to speak for FDA, but the — well. I’m sorry. I will stop. 

Ms. DeGette. Dr. Vanier, I wonder if you could comment on 
whether you think FDA approval as medical devices is the appro- 
priate route to go? 

Dr. Vanier. I think history shows over and over again that the 
correct, deft regulatory touch both protects the public and leaves 
the door open for innovation. Dr. Shuren’s proposal, that it is the 
genetic markers that we use in our tests that need to be standard- 
ized and regulated, is something that we would certainly support. 

Ms. DeGette. And that is great, and I support that too. The con- 
cern that I have, and I think probably many members of this com- 
mittee would share that concern, that is only one component of 
what the problems that we have are. So how would we address 
those other problems in an alternate way? 

Dr. Vanier. I think another component of the regulatory process, 
as has been discussed before, is the actual collection kit, the kit in 
which you, for instance, submit your saliva. 

Ms. DeGette. Right. 

Dr. Vanier. There is a history of that potentially needing to be 
a Class I device. And I think that is also an appropriate area to 
be looked at. 

Ms. DeGette. OK. What about the privacy — well, you already 
talked about that. 

Dr. Evans, I’m wondering if you can comment on all of this. 

Dr. Evans. You bet. 

I think it is absolutely critical to apply a deft hand to regulation. 
Too blunt of regulation could stifle the ability of companies and 
academic laboratories to develop tests. So it is important. 

I think the two things that I find most heartening by the FDA’s 
approach are to take a risk-calibrated approach to testing — that is, 
you subject tests that have higher stakes to more regulation. And 
secondly, as was pointed out in the first panel, that one may be 
able to envision regulatory schemes which look at a subset of mark- 
ers or a given platform and not have to clear every single test, so 
to speak. 

Ms. DeGette. Mr. Chairman, I want to say two things. I think 
I can probably speak for all of us that we are pleased that this 
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panel has recognized that there is a need for improvement in 
standardization in the industry. 

And I would also — it is always the practice of this committee to 
allow panel members to offer questions in writing. I think that is 
particularly important in this case, because all of us just received 
the GAO report this morning. So I would ask unanimous consent 
that we would all have additional days to submit questions in writ- 
ing to this panel, but also that they would be able to supplement 
their answers in today’s hearing based on the GAO report that they 
have been given. 

Mr. Stupak. As the gentlelady knows, we always have 10 days 
to put forth additional questions. 

Would you yield on that point? 

Ms. DeGette. Yes, I would be happy to. 

Mr. Stupak. Let me ask our panel this, then, in light of what 
Ms. DeGette said and what we have seen. Our hearing has shown 
that there is a gap between claims made by genetic testing compa- 
nies and the value of the information actually given to the con- 
sumer. And, as Dr. Evans says, it is more entertainment than med- 
icine. 

So let me ask you this, then. Would you agree that until the FDA 
develops standards for testing, uniform standards for how you’re 
going to test, uniform standards for genetic markers, and ensure 
the accuracy of the tests and standards for interpreting the test re- 
sults, would you agree to stop this direct-to-consumer marketing 
for monetary value until the FDA has this standard set? 

Ms. Gould? 

Ms. Gould. We don’t think that that is the answer. We, again, 
believe in the accuracy of our tests. We provide 

Mr. Stupak. So you’re still going to continue marketing this test? 

Ms. Gould. We think that it is appropriate that we continue and 
that people have the right to access their genetic information. 

Mr. Stupak. For entertainment or for medical reasons? 

Ms. Gould. We provide our information for informational and 
educational use. 

Mr. Stupak. OK. 

Dr. Vanier, would 

Dr. Vanier. Chairman Stupak, I think it is a great question but 
one put in the context of where we are as an industry. We are at 
the dawn of an era of personalized medicine, as the committee has 
pointed out. And as much early interest as there has been in the 
American public, I think it is important to understand that we are 
all small businesses. I suspect no one on this table flew in on a cor- 
porate jet this morning, for instance. And so, stopping any sort of 
offering in the public, typically from a venture capital perspective, 
means that most of the product category goes away for many years. 

In our case specifically, because we distribute mostly through 
physicians and prevention and wellness programs, we would like to 
continue to be able to do so, given the health care support that we 
give. 

Mr. Stupak. OK. So let me phrase it like this. How much do you 
charge for one of your tests? 

Dr. Vanier. Right now, we are at several hundred dollars. 
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Mr. Stupak. ok, several hundred. How many of those several 
hundred is for profit? 

Dr. Vanier. The gross margins range — actually, I would put it 
this way: We are a pre-profitahle company. We are still venture- 
capital-funded. We are losing money every year. 

Mr. Stupak. OK. So would you stop marketing for a profit then? 
Would you stop marketing these tests for a profit? I know the claim 
you don’t make a profit, hut how much money do you draw off 
every year for this testing from Navigenics? Because that is part 
of the company’s cost, right? 

Dr. Vanier. Understood. 

Mr. Stupak. So, I mean, if you’re doing this for public good, why 
would you charge people then? So we can build these databases 
and do genetic testing. But even if we did that, we need uniform 
standards, don’t we? 

Dr. Vanier. I understand. I think most of the innovation in 
health care business shows that you can do well by doing good. And 
I think hopefully that is what we are continuing and would like to 
do. 

Mr. Stupak. We haven’t seen any good yet. 

How about you. Dr. Becker? Would you stop marketing it until 
we get some uniform standards in testing here so we can interpret 
these results? I mean, the American people are spending a billion 
dollars a year for nothing. 

Mr. Becker. We think developing standards is absolutely crit- 
ical. And being involved in that process should require the mem- 
bers at this table. And in order to do that, we should have the abil- 
ity to have jobs 

Mr. Stupak. Sure. 

Mr. Becker. — and continue to work hard and help FDA and 
Congress and 

Mr. Stupak. So would you stop marketing it while we’re helping 
FDA and Congress set standards? 

Mr. Becker. We would prefer not to stop marketing as we are 
today. And we are working, similar as Navigenics, with physicians 
and wellness programs. And so we have physicians involved, we 
have genetic counselors involved. 

We feel that it is important to allow the public access to this in- 
formation if they want it and present it in a responsible fashion, 
telling what genetics can and can’t do. I think it is very impor- 
tant — 

Mr. Stupak. So what do you pay a physician to be involved in 
this? What does your company pay a physician to be involved in 
this? 

Mr. Becker. Yes, we would. 

Mr. Stupak. How much do you pay them? 

Mr. Becker. That is not my area. And I can get back to the com- 
mittee — 

Mr. Stupak. OK, we will follow it up in writing. 

Mr. Burgess? 

Mr. Burgess. Let me ask you a question. Are all three of the 
companies represented here today based in the United States? 

Ms. Gould. Yes. 

Dr. Vanier. Yes. 
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Mr. Becker. Yes, we are. 

Mr. Burgess. Now, one of the companies that is not here, de- 
CODE, is based in Iceland. Are any of you currently marketing 
your products in Europe, for example, in the European Union? 

Ms. Gould. We do offer our services in Europe. 

Dr. Vanier. We are mostly in Asia and Canada. 

Mr. Becker. We currently do not offer our products in Europe. 

Mr. Burgess. What is the experience with offering in Europe? 
What is the regulatory environment in Europe as relates to these 
products? 

Ms. Gould. We haven’t heard any specific issues around it. 

Mr. Burgess. Europe has a similar regulatory agency to the 
Food and Drug Administration. There are obviously some dif- 
ferences. But so far, they have not shown any interest or curiosity 
in what is going on? 

Ms. Gould. Correct. 

Mr. Burgess. And the Canadian equivalent of the FDA, Dr. 
Vanier? 

Dr. Vanier. Currently, no. 

Mr. Burgess. So at this point, the only regulatory efforts that 
you are aware of are coming from the United States? 

Dr. Vanier. No, let me recharacterize my statements. While we 
have little commercial experience, for instance, in Europe, clearly 
genetic testing is an area of regulation in many countries. I know 
England has been taking a look at it, Germany has been taking a 
look at it as well, and there are clearly many personalized medicine 
coalitions and efforts in Canada as well. 

Mr. Burgess. And can the experiences of those bodies inform the 
activities that we are going to embark upon at the FDA? Is there 
a possibility for learned — or sharing learned experiences? 

Dr. Vanier. I think that is always the case. However, in this spe- 
cific case, I believe the FDA is showing leadership, compared to 
their counterparts abroad. 

Mr. Burgess. Well, let me just say that personalized medicine, 
I do believe that is the wave of the future. In fact, that is one of 
those things that concern me so much about this bill that we 
passed and got signed into law 3 months ago, was it moved us 
away from an environment of personalized medicine and moved us 
more into a regimented command and control type of structure. 

So I for one am encouraged by what you are doing. I do want it 
done right. I do want the consumer protected, and I do want the 
information to be believable. 

Yes, the FDA has a role to play, but I would submit that each 
of you and your companies has a role to play as well. And, yes, 
while there are some proprietary and some competitive issues to be 
protected, there is also the greater concept to be protected as well, 
which is allowing consumers to access information, just as we 
would a blood pressure or cholesterol or a blood glucose at a health 
fair that might be at any one of our churches or community centers 
back home. 

So I think, Mr. Chairman, that is probably the extent of what I 
had. I did want to see if we could perhaps recall 
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Mr. Stupak. Yes, Mr. Burgess, we will do that. I owe Mrs. 
Christensen a round of questions, if she would like. We will wrap 
it up with this panel and bring back Mr. Kutz. He is still here. 

Mrs. Christensen. Thanks. Let’s continue the same line of ques- 
tioning I had before. Do all of the companies represented here have 
disclaimers regarding the limited results that would be available 
for people of different races and ethnicities? 

Dr. Vanier. If I actually may correct an assertion made by Dr. 
Kutz, we do not collect any sort of ethnic information from our pa- 
tients whatsoever, but we do certainly as well help educate them 
about the promises and limitations of the information, given the 
state of the ethnic literature. 

Mrs. Christensen. That is prominently displayed somewhere on 
your Web site? 

Dr. Vanier. Yes. 

Mrs. Christensen. The answer is yes to the other two? So what 
if someone happens to miss that? I am hoping that it is really 
prominently placed on your Web site. Don’t you think that someone 
should follow up for those? I guess I would be asking Ms. Gould 
and Dr. Becker since you two do ask that question, follow up. 

If a person says they are Hispanic, Asian or African American or 
Native American, do you feel an obligation to go back and check 
and make sure that they understand that the information is going 
to be limited or don’t you think there should be a checkmark or 
something to make sure that they see that they have seen that and 
noted that before they send in their payment? 

Ms. Gould. I think it is a great idea. It is something that I will 
definitely take back to the team, the concept of sort of a check- 
mark, do you understand this. We do not do follow-ups, to say do 
you understand, in which cases there have been only European 
studies. 

Our service is also broad. We cover ancestry and other areas that 
are not as dependent upon ethnicity. So we feel like everybody has 
something to learn from our service. We do highlight the fact that 
genetic research is not comprehensive, and we want to be, again, 
part of learning more about that. 

Mrs. Christensen. OK. Briefly, if I could get one other question 
in. 

Mr. Becker. Just a quick answer. We could improve our service 
to follow-up. We also do not do that particular type of follow-up 
that you indicate. 

Mrs. Christensen. I was out for a while, so this question may 
have been asked in one way or another, and I am going to ask ev- 
eryone, starting with Dr. Becker. 

We have heard compelling testimony that the science is not there 
yet to meaningfully interpret the data that these kind of genetic 
tests product regarding risk for diseases, not even good enough to 
be interpreted by health professionals. As a physician, I feel com- 
fortable though that if I took a good history, did a good physical 
and did some routine lab, I would get significant information on 
which I could predict, and useful information on risk for certain 
diseases. 

Why then should someone order these tests, especially somebody 
from a racial and ethnic minority background? Dr. Becker? 
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Mr. Becker. Certainly there are limitations in the state of 
science that are even higher relative to the other ethnic back- 
grounds outside of Caucasians, and we support NIH’s effort to ame- 
liorate that problem. 

We think that being overlooked here is the motivational aspect 
of this particular service and the fact that these conditions show 
some increased propensity for cardiovascular disease, clearly Type 
2 diabetes, things that are clearly actionable and affected by diet 
and exercise. 

So although we recognize the fact that these conditions are not 
predictive at this time, and that needs to be responsibly reported 
to the public so that they understand clearly, we spend a lot of 
time developing the extensive amount of information that is pro- 
vided to the customer about that specific effort. 

Mrs. Christensen. Dr. Vanier? 

Dr. Vanier. There are well-known limitations to the physical 
exam. There are well-known limitations to the tools that we use in 
everyday medicine. For example, the National Cancer Institute just 
looked at the limitations of family history for screening for prostate 
cancer and breast cancer. And while indeed you have heard testi- 
mony today that the science may be early and evolving, you have 
also heard testimony today about the medical importance, for in- 
stance, of things like pharmaco-genomic testing. And I think when 
you hear the totality of the testimony today, an important point to 
make is none of us should be satisfied with the status quo, none 
of us should be satisfied with the state of the American health care 
system, and it is tests like these that open up a future of great use. 

Ms. Gould. I agree with what Dr. Vanier just said. In addition, 
we believe that people have the right to access their genetic infor- 
mation if they want to do that, and we think it is really important 
and it is a great educational tool to learn about genetics within the 
prism of your own data. And we think that is an important aspect 
to our service as well, as well as getting people in the research we 
are undertaking to advance our understanding of genetics overall. 

Dr. Evans. So, as my testimony has indicated, I think that the 
value of the bulk of this information is extremely low. I think that 
if one can get less meaningful, it is less meaningful for those of mi- 
norities. I think that I also agree that people should have access 
to their own genomes. But, again, I think that the claims made for 
that information should comport with reality, and I think that the 
idea that this adds to motivation or adds to our information is 
clearly demonstrably incorrect at this point. 

Mrs. Christensen. Thank you. 

Mr. Stupak. Thank you, Ms. Christensen. 

Let me thank this panel for their testimony and thank you for 
appearing today to help us understand this problem. We all have 
a lot more work to do in this area. I appreciate your being here. 

I excuse this panel. I am going to ask Mr. Kutz to come back for 
a couple of questions, if he would. Thank you. 

Mr. Stupak. Mr. Kutz, a couple of questions, if I may. Can we 
put up the slide of the predictions of the 48-year-old male, the one 
we had up earlier, the first question or two, and then Mr. Burgess 
has some questions on some other parts of your testimony and we 
will get to that. 
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There has been some confusion. Identify the companies, company 
one, two, three, four, if you would, please, for us. 

Mr. Kutz. Company number one is 23andMe; two is Decode, the 
one Dr. Burgess said I should look at actually; three is Pathway; 
and four is Navigenics. 

Mr. Stupak. ok. Decode, number two, that was the company 
from Iceland, I believe you said? 

Mr. Kutz. That is correct. 

Mr. Stupak. That is all I had. You wanted to clarify some parts, 
Mr. Burgess, with this witness? 

Mr. Burgess. Yes, sir. We had two vignettes, one that dealt with 
the risk factors for breast cancer and one that asked a question 
about obtaining a surprise for their fiance. 

Mr. Stupak. Can we get those vignettes up? 

Mr. Burgess. There you go. Can we identify the companies so we 
are clear on that, because there was some confusion here on the 
dais here. 

Mr. Kutz. Yes, sir. On the breast cancer it is Navigenics. 

Mr. Stupak. And the other one you wanted was 

Mr. Burgess. The awesome gift. It would be an awesome gift. 

Mr. Kutz. That is Pathway. 

Mr. Stupak. Again, we just should identify for the record it is 
the individual who wants to give his fiance the DNA testing re- 
sults, and that was Pathway. Do you have any further questions 
of this witness? 

Mr. Burgess. No. 

Mr. Stupak. No further questions. Thank you, and thank you for 
your clarification. 

OK, that concludes all questioning. I want to thank all of our 
witnesses for coming today and for their testimony. 

The committee rules provide for and as we said during the hear- 
ing, members have 10 days to submit additional questions for the 
record. It has also been requested and is unanimous consent that 
any of our witnesses who testified who wish to supplement their 
testimony will have 10 days to do so. 

That concludes our hearing. This meeting of the subcommittee is 
adjourned. 

[Whereupon, at 1:10 p.m., the subcommittee was adjourned.] 

[Material submitted for inclusion in the record follows:] 
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Opening Statement of the Honorable Joe Barton 
Subcommittee on Oversight and Investigations 
Hearing on 

“The Outbreak of Salmonella in Eggs” 

September 22, 2010 

Thank you, Chairman Waxman for convening this important 
hearing. This Committee has held over a dozen hearings on food safety 
over the last four years, and now we have another unfortunate outbreak 
to investigate: over 1,500 reported cases of salmonella illness across 
America traced to bad eggs. 

From past investigations and what we have discovered so far 
during this one, we know that the weaknesses in food production and 
regulations sometime give rise to sudden and at times lethal outbreaks of 
illness, and that these flaws will never go away by themselves. Neither 
government nor industry can shrug these things off. 

I want to say thank and welcome our first panel of witnesses, Mrs. 
Lewis and Mrs. Lobato. Both women were sickened by the salmonella 
contamination that was present in eggs produced and brought to market 
by Wright County Egg and Hillandale Farms. 

The investigation into the ultimate source of the salmonella 
contamination in the eggs is ongoing, and many other important 
questions regarding the recall and outbreak remain unanswered. 
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I hope the witnesses from the two companies and the Food and 
Drug Administration identify and discuss both the possible breakdowns 
in corporate management of food safety and the lack of appropriate 
regulatory oversight of an industry that produces eggs, which the FDA 
has historically considered a “high-risk” food product. 

I hope the CEOs here today will not try to defend the indefensible, 
especially when it comes to the failure to maintain good manufacturing 
and agricultural practices. Numerous documents reviewed by my 
Committee staff indicate possible failures in such practices. These 
documents include privately conducted testing reports for salmonella, 
FDA 483 Forms, audit reports, and sanitation reports completed by 
inspectors from the U.S. Department of Agriculture. Before and after 
everything else, it is a strong sense of responsibility by the producer that 
keeps our food safe. When problems are discovered, they must be 
examined and remedied by the producer, or people will get sick, and 
some may even die. 

A new Egg Rule was finalized by the FDA this July and the FDA 
informed the Committee that they plan to begin inspecting over 600 egg 
production facilities later this year. Good. But why has the agency 
neglected this industry in the past, considering the earlier problems the 
agency and the public have had with salmonella in eggs. I wish that the 
FDA Commissioner, Dr. Hamburg, had accepted the Committee’s 
invitation to testify here today. The Majority should have insisted that 
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she come and explain to Congress and to the public what’s going on 
during her watch, at her agency. 

Families need to be able to trust that the food they eat is safe. 
That’s a fundamental measure of modem society, and it’s why I 
supported the food safety legislation that passed this House in 2009. 1 
strongly encourage the industry to shore-up their food safety systems 
and find new and better ways to increase the safety of our food supply so 
that we can prevent future outbreaks of food-borne illness. 

Thank you Mr. Chairman, I look forward to the testimony and 
opportunity to ask questions. 
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October 26, 2010 



Gregor)' Kiitz 
Managing Director 

Forensic Audits attd Special investigalions 
Government Accountability Office 
441 G Street NW 
Washington, DC 20548 


Dear Mr. Kutz: 

Thank yoii for aptseiring before the Subcomminee on Oversight and faveaigations on 
July 22, 2010, at: the hearing entitled “Dircct-To-Consumer Genetic Testing and the 
Consequences to the Public Health.” 

Pursuant to the Committee’s Rules, attached are written questions for the record directed 
to you from certain. Members of the Committee. In preparing your answers, plea,se address your 
response to the Member who submitted the questions. 


Please provide your responses by November 9, 2010, to Earley Green, Chief Clerk, via e- 
mail to Earlev.Green@mail.house.gov . Please contact Earley Green or .leimifer BererJtolz at 
(202) 225-2927 if you have any questions. 


Sincerely, 



Henry A. Waxmaa 
Chairman 


Attac.hment 
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Questions for the Record from the July 22, 2010, Hearing on Direct-To- 
Consumer Grenetic Tests 

1. What gaps do you believe exist in genetic privacy law? What 
recommendations do you have for addressing these gaps? 

We cannot answer this question because it is outside the scope of our investigation. 

2. Who should develop standards {_e.g. biomarker standards, risk algorithm 
standards) or other relevant criteria for genetic tests and how should they 
be vetted? 

We cannot answer this question because it is outside the scope of our investigation. 

3. Should a minimum scientific evidence requirement be met before a claim or 
risk assessment is made in a direct-to-consumer genetic test? 

We cannot answer this question because it is outside the scope of our investigation. 

4. Describe in detail what genetic counseling services are available to potential 
and current customers of the companies you investigated. In your response, 
include information regarding the type of counseling provided, the training 
and credentials of your genetic counselors, time of availability and duration 
of genetic counseling, and all costs associated with receiving genetic 
counseling including one-time and ongoing counseling. 

As part of our investigation, we posed as fictitious consumers; piuchased tests from 6 
companies; and analyzed the results we received, to include a comparison of 
counseling services where applicable." After obtaining test results for our 
consumers, we also interviewed company representatives about the types of services 
offered to consumers. The descriptions below refer to the counseling services offered 
by each company at the time of our investigation. Unless otherwise indicated, we do 
not know what services the companies currently offer. 

Company 1 

Company 1 did not offer genetic counseling services at the time of our investigation. 
According to a press release dated June 3, 2010, the company planned to collaborate 
with an independent service provider to make counseling services available to its 
customers. However, as of November 4, 2010, Company I’s Web site stHl directs 


' We also investigated advertising methods used by 10 additional companies, but we did not purchase tests 
from these companies or inquire as to whether they offered genetic counseling. Although we recorded 
conversatioits with company representatives as part of this investigation of advertising methods, w'e do not 
know whether the representatives we spoke to were genetic counselors. 
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customers interested in genetic counseling to contact the National Society of Genetic 
Counselors. 


Company 2 

Company 2 provided our fictitious consumers with free genetic counseling services. 
Specifically, the company claimed that its “experts” vrould help interpret test results. 
These experts wfere available via phone or e-mail and there was no time Umit on these 
conversations. However, we were unable to determine whether the company’s 
experts w'ere board certified in the United States because the company is located 
outside the country. ’ In addition, w'e found that the experts provided our fictitious 
donors with little guidance beyond the generally accepted health information 
contained in the test results. 


Company 3 

Company 3 recommended that our fictitious consumers use its on-staff genetic 
counselors to review test results at no additional charge. These experts were 
available via phone or e-mail to discuss results with customers or to answ'er test- 
related questions. There was no time limit on these conversations. In our post-test 
interviews, the company further claimed that its experts were genetic counselors and 
certified by the American Board of Genetic Counseling. However, all of our fictitious 
donors spoke to the same person, who admitted that she was not a board-certified 
genetic counselor. Company 3 has since changed its Web site to note that its 
counselors are “board eligible” as opposed to board certified. During post-test 
interviews, the company also claimed that the counselors review family history and 
provide consumers with additional information that is not in the test results. 
However, we found that the counselors provided our fictitious consumers with little 
guidance beyond the generally accepted health information contained in the test 
results. 


Company 4 

Company 4 counselors w'ere available free of charge by appointment between the 
hours of 9 am and 5 pm Pacific Standard Time and there was no time limit on the 
duration of the conversations. We were able to confirm that all of Company 4’s 
genetic counselors were U.S. board-certified. In our post-test interview's, company 
representatives stressed that their counselors explain the results, discuss beneficial 
next steps, and ensure that consumers and their physicians understand the meaning 
and limitations of the tests. They also said that genetic counselors can work with 
physicians and their patients to understand test results and facilitate a physician's 
informed clinical decision-making. However, even though counselors recommended 


' Board certified indicates that they are certified by the American Board of Genetic Counseling (ABGC). 
The ABGC issued credential recognizes individuals who have met established standards for graduate 
training and clinical experience, successfully completed a comprehensive general genetics examination 
and genetic counseling specialty examination, and committed to maintaining their knowledge and skills in 
a rapidly evolving field through recertification. 
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customers take their results to their doctor, during our investigation, a counselor 
from Company 4 admitted to one of our fictitious consumers that a physician would 
probably not know what to do with the test results. For the most part, we found that 
the counselors provided our fictitious consumers with little guidance beyond the 
generally accepted health information contained in the test results. However, the 
counselors also encouraged our consumers to make dietary changes such as adopting 
a Mediterranean diet or eating curry to prevent Alzheimer’s disease, claims that 
cannot be proven, according to experts that we spoke to. 

Company 5 

Company 5 did not offer genetic counseling services at the time of our investigation 
and, to our knowledge, does not currently offer any genetic counseling services. 
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Oc1oba-:26, 2010 


Jaiiies P. Evans MD. PhD 
Bryson Professor of Genetics and Medicine 
University of North Carolina at Chapel Hill 
CB#7264 

Chapel Hill, NC 27599-7264 


.Deal' Dr. 'Evans,!' 

Thank yoh tor appearing before the Subcommittee on Oversiglit aisd investigatioris oa 
inly 22,: 2010, at the hearing entitled "‘Direct-To-Consumer Genetic Testing and the 
Gohsecjuences to the Public .Health.” 

Pursuant to the Committee’s Rules, attached are written questions for the record directed 
to ytm from certain Meriibers of the Committee. In preparing your answers, please address your 
response to the Member who submitted the questions. 

Plea.se provide your responses by November 9, 2010, to Earley Green, Chief Clerk, via e- 
tnail to Ear'!ev.Gr eeng:mail. house-gov . 'Please contact I'iarley Green or .lennifer Berenholz at 
(202) 225-2927 if you have any tjueslions. 


Sincerelyv 





Chaiiinan 


Attachmenl 
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9 November 2010 


Dear Congresswoman DeGette, 

Thank you for your interest in the implications of direct-to-consumer genetic testing and genetic 
privacy, matters upon which I testified on July 22, 2010. 

I am writing this letter in response to your follow'-up questions, which I have reiterated below 
along with my responses. Please keep in mind that my expertise is in genetics and the practice of 
medicine. While I have spent considerable time dealing with the broad social implications of 
genetics and genetic testing, 1 am not an expert in the Law and apologize for any mistakes I 
might make in my answers. 

1 have also included w ith this letter a copy of my testimony from this summer. 

To address your specific questions; 

1. What gaps do you believe exist in genetic privacy law ? What recommendations do you 
have for addressing these gaps? 

Privacy issues are of concern in the realm of genetics due to the fact that one’s DNA is a 
uniquely identifying material, a small amount of which enables you to be differentiated 
from all others on the planet. Moreover, genetic analysis can reveal many things about 
you, ranging from your predisposition to disease your ancestry. Given the growing power 
of DNA analysis, its plummeting cost and the proliferation of genetic testing options 
being marketed to consumers, it is reasonable to think about how' an individual’s genetic 
information might be (or not be) protected when they submit a sample for analysis. 

Significant gaps in privacy protection do exist at the current time and there is no federal 
legislation, which broadly addresses genetic privacy. While there exist state laws of 
various sorts, they are highly inconsistent and vary a great deal in the degree and types of 
protection offered. The Genetic Information non-discrimination Act (OfNA) does not 
address privacy issues and is therefore not relevant to this discussion. 

HIPAA has some provision within it for the protection of genetic infonnation, but does 
so in the very narrow sense of only protecting the privacy of medical information. One 
might consider labeling all genetic information "medical”, thereby affording broad 
protection to genetic information. However such a solution is problematic given that 
much genetic information that individuals might legitimately want protected is not of a 
medical nature, per se. Such sensitive genetic information could include one’s propensity 
for various behaviors and personality attributes, which have clear genetic underpinnings. 

Thus one option to broadly protect the privacy of potentially sensitive genetic 
information would be legislation at the federal level. Such legislation would have to be 
nuanced in order to appropriately deal with the heterogeneous nature of genetic 
information. For example, certain personality characteristics and behavioral attributes 
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might warrant strong privacy protections whereas other types of genetic information 
(such as ancestry) might be seen as less needful of protection. It would seem that one way 
of getting to such a nuanced approach would be to give as much control as possible to the 
individual who is undergoing genetic testing so that she or he could control its use and 
dissemination to the extent they are comfortable with its release. Envisioning such an 
approach highlights the importance of something 1 emphasized this summer in ray 
testimony: the need to regulate claims by the testing laboratories so that the public is 
presented with a fair and accurate picture of the true risks and benefits involved in 
testing. 

It seems to me that the FTC has an important role to play in the protection of genetic 
privacy. It is my understanding that this agency has broad jurisdiction to regulate “unfair 
trade practices" and that if a commercial laboratory has a privacy policy they must live 
up to it. It is also my understanding that the FTC has expressed the (reasonable in my 
mind) notion that it is an unfair trade practice not to have a privacy policy. However, an 
apparent gap in the FTC enforcement is it doesn’t give the right to an individual to pursue 
breeches of privacy; rather, the FTC must do it. 1 believe that some state laws fill this 
gap. Thus, 1 feel that the FTC could play an important role in addressing privacy issues 
with regard to commercial genetic testing. 

Finally, a simpler approach to addressing at least some aspects of the genetic privacy 
issue would be to increase transparency by establishing a clearinghouse to compare and 
illuminate different privacy policies by different companies/entities (and perhaps track 
the dissemination of such information). 


2. Who should develop standards (e.g. biomarker standards, risk algorithm standards) or 
other relevant criteria for genetic tests and how should they be vetted? 

Professional organizations such as The American College of Medical Genetics, the 
American Society of Human Genetics, the Association of Molecular Pathologists, the 
College of American Pathology and industry groups all have experience in developing 
the kind of standards that could help put genetic testing on a more consistent, firm and 
protected foundation. One could envision industry standards developed by such 
stakeholders enhancing the reliability of testing - like a “seal of approval” which, while 
perhaps not mandatory, could at least serv'e to highlight the most legitimate entities 
involved in genetic testing and give the public some guidance in this highly technical and 
confusing field. 

I also readily imagine a role for certain governmental agencies such as the FDA in 
regulating such tests. Indeed, 1 applaud the FDA’s general intent to take a risk-stratified 
approach to the regulation of genetic tests. The devil, though, is in the details. 
Appropriately defining risk is difficult and both over-regulation and under-regulation 
could cause mischief The solution, 1 believe, is for the FDA to work closely with 
professional organizations like those 1 have listed above. It is only through such close 
cooperation that we will develop nuanced regulation on a case-by-case basis that will 
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benefit the American people, simultaneously protecting them but not quenching 
innovation. 1 would also highlight the fact that the Centers for Disease Control has also 
been active in such pursuits and has an admirable program (EGAPP - The Evaluation of 
Genomic Applications in Practice and Prevention) designed to assess the reliability of 
genetic testing. 


3. Should a minimum scientific evidence requirement be met before a claim or risk 
assessment is made in a dircct-to-consumcr genetic test? 

Absolutely. Many of the claims, both implicit and explicit, now being made by DTC genetic 
testing companies are groundless. Such exaggerated and overtly false claims (both implicit and 
explicit) risk not only the health and finances of the public but risk tarnishing the entire private 
laboratory testing industry which, if properly behaved, could thrive and benefit us all. The GAO 
report elegantly revealed the lack of credibility of current tests and the vacuous nature of the 
claims made even by the industry leaders. Exaggerated and inaccurate claims are not only 
detrimental to those who purchase such tests but in the end will undermine the credibility of the 
entire endeavor of genetic testing. 

Thus, I advocate for a requirement that claims, especially those related to health matters, be 
demonstrably true and backed up by evidence. It seems to me that this might be done with 
existing regulatory capacity in that the FTC is charged, if 1 am not mistaken, with ensuring that 
advertising claims be true. I would recommend that they be more aggressive in their scrutiny of 
the purveyors of such testing. 


1 hope that I have answered your questions. Please don’t hesitate to contact me if I can be of help 
or if you wish further elaboration on these or related issues. 

Sincerely, 



James P. Evans MD, Ph.D 

Bryson Distinguished Professor of Genetics and Medicine 
Editor-in-Chief; Genetics in Medicine 
CB# 7264 

Department of Genetics 

University of North Carolina at Chapel Hill 

Chapel Hill, NC 27599-7264 
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November 30, 2010 


Michael J. Madigan 
(202) 339-8523 
mmadigan@orrick.com 


Hon. Henry A. Waxman, Chairman 
House Committee on Energy and Commerce 
2125 Rayburn House Office Building 
Washington, DC 20515-6115 


Re; Re.sponse to October 26. 2010 letter request to Ashley Gould. General Counsel. 23andMe. 
Inc. 

Dear Chairman Waxman: 

This letter responds on behalf of 23andMe, Inc. (“23andMe” or the “Company”) to your 
October 26, 2010 letter request, which contained supplemental questions from Representative Diana 
DeGette. 

1. What gaps do you believe exist in genetic privacy law? What recommendations do you 
have for addressing these gaps? 

On the federal level, the Company believes the Genetic Information Nondiscrimination Act 
of 2008 (“GINA”) is a good start toward protecting against genetic discrimination in the workplace 
and as it relates to health insurance. However, GINA does not protect against discrimination in the 
areas of life and disability insurance, where increased protections are needed. One of the most 
common questions of potential 23andMe customers is whether their genetic data could be used 
against them by insurance companies. As the Company believes that genetic data will be 
increasingly and extremely useful as part of healthcare in general and an individual’s medical record, 
the Company believes that the protections against misuse of genetic data in the areas of healthcare 
access and health, life and disability insurance need to be addressed. The Company recognizes that 
there might be other gaps in GINA’s application and that it could be years before they become clear. 

2. Who should develop standards (e.g. biomarker standards, risk algorithm standards) or 
other relevant criteria for genetic tests and how should they be vetted? 

The Company believes that industry should work coUaboradvely with federal agencies, 
including the U.S. Food and Drug Administration (“FDA”) and the National Institutes of Health 
(“NIH”), to develop and maintain appropriate standards and regulatory frameworks. In this regard, 
the Company has been working with the FDA and has proposed a framework for regulating genetic 
tests that encompasses the technical challenges underlying genetic technologies and sets a high 
standard for transparency and openness. The FDA is currently reviewing 23andMe’s proposal. 
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The Company also believes it is imperative that regtdators appreciate the rapid pace of 
technological advancements and the impact they will have on any standards that are created. The 
Company believes that regulation must be carefully designed to avoid stifling innovation while 
simultaneously being realistic about the capacity of regulatory bodies to review new devices. For 
this reason, the Company believes that transparency and interaction with the broader scientific 
commimity are important for understanding and vetting interpretations of genetic data. For 
example, 23andMe presented new data examining our biomarfcer selection and risk estimation 
algorithms at the American Society of Human Genetics meeting earlier this month. 

3. Should a minunum scientific evidence requirement be met before a claim or risk 
assessment is made in a direct-to-consumer genetic test? 

Although the Company believes that all genetic testing companies should be responsible for 
substantiating any claims or risk assessments they make, 23andMe also believes it is important to 
carefully articulate the type of substantiation that should be required. For example, the Company 
does not believe that uniformly requiring scientific consensus on the markers used in generic tests is 
an appropriate path forward as it would stifle innovation in the development of novel healthcare 
tools, would prevent doctors from obtaining information that could be useful in making medical 
decisions, and, in some cases, would be scientifically impractical. 

However, the Company recognizes the importance of both ensuring that consumers 
understand the limitations of claims and risk assessments when scientific consensus does not exist, 
and, thus, strongly supports the need for transparency in the interpretation of genetic data. To date, 
23andMe has published a white paper describing the scientific evidence criteria used by the 
Company, and, for each of its genetic interpretation reports, the Company provides detailed 
information on each genetic marker used. Furthermore, each of its reports emphasizes the 
importance of consulting with medical professionals before making medical decisions. 

Fundamentally, the Company believes that all individuals have a right to their genetic 
information, and that companies like 23andMe should be responsible for providing the appropriate 
context so that individuals clearly understand the meaning and limitations of the information being 
presented. 
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4. Describe in detail what genetic counseling services are available to potential and current 
customers of your company. Please include information regarding the type of 
counseling provided, the training and credentials of your genetic counselors, time of 
availability and duration of genetic counseling, and all costs associated with receiving 
genetic counseling, including one>time and ongoing counseling. 

23andMe docs not provide genetic counseling services, and the Company believes it is 
important for genetic counselors to be independent of the Company, Since launching, 23andMe has 
provided links to such services on its website. Since June 2010, 23andMe has formed a non- 
monetary referral relationship with Informed Medical Decisions, Inc. (“Informed”) to refer 
customers who seek genetic counseling services. Informed is a national, independent genetic 
counseling firm staffed by board-certified genetics counselors who have additional training in 
23andMe"s services and reports. 

To be clear, there is no financial relationship between 23andMe and Informed. Interested 
customers sign up directly with Informed and pay Informed directly. For more information, please 
see the attached press release. 

5. Please describe in detail the process by which a client of your company receives a 
genetic evaluation. Include all steps that take place, from the point a client or physician 
solicits information about a genetic test to the point when a genetic report is received. 

Otir customers sign up for our service online. After purchase, we ship a saliva collection kit 
to customers, who provide the sample and mail it directly to om contracted laboratory, National 
Genetics Institute (“NGI”). After NGI receives proper authorization from the Company to process 
a saliva sample, NGI extracts DNA from the sample and processes it using Iliumina genotyping 
technology that analyzes nearly 600,000 data points; the number will grow to approximately one 
million data points analyzed on 23andMe’s recently announced new version of the genotyping chip 
used for processing. Samples are tracked between NGI and the Company and are authorized for 
processing through unique barcode identifiers assigned by the Company. After NGI completes the 
analysis, the collected data for each sample is encrypted using leading technologies to protect 
privacy, and sent electronically via a secure Internet connection to 23andMe, which then uploads the 
data to the customer’s individual account. 23andMe then notifies the customer that his or her data 
can be viewed. Customers use a secure log-in identification and password at the Company’s website 
to access the data, including reports and features developed by the Company. 
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6. Please describe all measures used by your company to protect client privacy and client 
identity. In your response, please discuss sample and data storage before and after 
samples are processed, and data transfer between all involved parties (e-ff. between 
client and your company, between your company and contractors, between your 
company and medical professionals). 

23andMe provides strong safeguards for customer privacy and confidentiality. The 
Company has invested in a sophisticated technical environment for the storage and security of 
customer data and has had the Company’s security systems independently audited. Genetic data is 
stored securely and separately from personally identifiable information, such as name and credit card 
information. The Company’s servers and data reside at a secure data center facility that requires 
biometric data to gain access to the physical space in which servers ate housed. In addition, the 
Company’s research team is not permitted access to the product database through policy and 
technical means. And, the Company’s employee handbook prohibits the misuse of customer data 
and notes that such misuse is subject to discipline, up to and including termination. 

23andMe’s website contains clear statements about customer privacy protections in two 
places - the Terms of Service (see Provision 8) as well as a separate “Privacy Statement” - both of 
which can be accessed through links on every page of the 23andMe website, including the home 
page. Both documents are also attached to this letter. In addition, the Company has consulted on 
privacy issues with leading experts in the field, including the Electronic Frontier Foundation, to 
adopt high standards for storing and safeguarding customer data. 

Before being sent to a customer, each sample vial is labeled by the Company with only a 
unique barcode, and the accompanying file authorizing processing includes each customer’s sex and 
date of birth, as required under the Clinical Laboratory Improvement Amendments. This is the only 
personally identifiable information NGI receives about our customers, and only 23andMe possesses 
the information to match it with a customer name. 

After NGI processes a sample, as noted above, it encrypts a customer’s genetic report and 
sends it electronically to 23andMe via a secure Internet connection. The report is then uploaded 
into the customer’s account for the customer to see. Finally, the customer accesses his or her 
account through a personal identification and password. 

No individual customer information is ever disclosed to third parties without explicit 
customer consent, unless required by law. Customers have the right to decide if they would like to 
participate in research intended for peer-reviewed publication, and they do so through a consent 
form. In such instances, customer information is only provided on an aggregate basis and never on 
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an individual level, unless the Company receives explicit customer consent. As a constant reminder 
to customers, 23andMe’s Privacy Statement, consent document, and Terms of Service are all 
available for review via links on every page of the 23andMe website. 

^ * 

Because this letter might contain confidential or proprietary business information or records 
about the Company, we request that the Committee treat it as confidential, and we have marked it 
“CONFIDENTIAL” accordingly. In the event that the Committee intends to disclose any of thk 
material in a public forum or to an agent, employee, or other person affiliated with any competitor, 
the Company requests that it be given advance notice of one week to permit it to address the issue 
with you. 

In addition, some material in this submission might contain material that would normally be 
subject to the attorney-client privilege or work product doctrine. While we believe it is important 
for the Committee to be aware of this specific information, its submission does not constitute any 
present or future intent to waive any rights or privileges of the Company with respect to this matter, 
including any appEcable attorney-client privilege, work-product doctrine, or another privilege. The 
Company expressly reserves any applicable privileges to which it is entitled under the law. 

If you have any questions about this letter or the attachments, please contact me at (202) 
339-8523. 

Sincerely, 

I [oiw- h 

Michael J. Madigan 

Joshua P. Galper 

Attachments 


cc: Hon. Diana DeGette 
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23andMe Enlists Informed Medical Decisions to Make Independent Genetic 
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pliooe. Convemeni appoinmiems are avaibble sevot tli^s a week and can be scheduled online or by calling a 
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Abws 23andMe 
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wffi treat yeur use or toe Sawlces as accepcancs of toe TOS tom ths point onwards, to addifen. whan uteg partieular 23andMe SttoAcaA 
y«] shat be subfea to any gteMnes or rutas a^Acable lo such services that may be potted tom «ne to time. All such gutd^ws or ndes 

M henrty incorporate by reference rxo toe TOS 23andMe also may efler other servieas tom time » erne that are gevmTwd lay m»rmt 
lermt trf service. 

3. Preraqutoites 

a. Wtoatoer you stfimit your own s»lvB sample, a saiva sample for anyone for whom you have legal auihorttytoj^ee, or 

prwWe your own Gaoebc IntermaUoa you may not use toe ServicBS and may not accept the TOS If ( 1 ) you are not c« as* *0 

tomi a WfxSng contract wito 23and«e, cr (2) you am a pancn bamed tom receiving toe Servieas iteer toe laws of toe jttosdlction in 
which you are reindenl or from which you use toe Services. 

b- In addMon lo toe condibora above. » you corsnbute or otoerwise provide you own GenMc tolwmsion. you must be eiitoten <iaj 
ytors of age or older to agme to these TOS on ttetf of yourtef or those for whom you have legal tofttor% to agree, 
c. If your usa of toe Ser^ncas teulet cxeabng a 23andMe aceoun. without submitfiog a saNva sansSa or otoerwise proWSng G«f«!C 
infottnMon, youmustbatoirteendSjyearsofagearteertQusetoeSenitcesandKXtettoeTOS. 


4. DeacHpdan the Services 

iTw Services toduds Rcass to toa 23andMe pttec website and personal gernt»^ senricss. including the exteeflon »Kf walysls of yte 

saBvB sampifi- Urtsss aigadfly stated omerwaa, eaeto new teture toat ai^merw or e nhance s toe csinwR Service stsS be subject to toe 
TOS. You admow^ft^ «k) t^ree ton the Services are provided 'AS^IS' and are towed on te current state of toe si of g^6c renNKCh 
and tottonoi^ in ise by 2^ndMe at toe tea « toe puchase or viewiffg. As raseanto prepresses arto sorenSfic ienmitege areJ toc^Kios^ 
ev^.ZSstdMeta content^ innov8«ig to order to tootee toe best pes^e)itetoK» for itou$«s Vmi acknowled^ and a^ ton te 
ten atxi rteine of the Sendees which 238ndMe provides m^ change from tee to tee poor rtece to you. As part Ms eonmar^ 

tnnovBSon. you efltoowtejy# and agree mat 23andUe may slop (pwroanenSy or tempwarly) proviang some Servtoea {or any teRxw 
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wjthin the Services) !o you or » users S 2^l(Sle's sole tisaWioa withoui priorrwtice so you You may stop using ihe Setvicas 

at any time You dc not need is^sedTsc^ i^9rm23sndMe wh^syoustc^usmg the Services unless you are requesting t^sure of yc^ 
account. ZSandMe assumes no responsSsTHy tor Bte use of Serv«eso«SKfe me teftns orthisTOSorotherapplicaDie terms. 

In order to use the Services. y«i most attain Wetnel access, dtherc&w^ or through devices fnat access wetj-based coni^:. and pay any 
service fees associated with »tch access You are soic^ lesponsitte for paying such fees, in addition, you must provide all equipment 
necessary to make si«h irtwnotccHirectuat. ndusfewaewnputerandrtiodsm or other access device. You are solely responstbie for 
syovtSng such equipment. Ycuactowrfet^arsSa^eethttwttteZSandMemay rtot ciirrentiy have set a fixed upper limit on me nump&rof 
transmissions you may send w receive SroogftfteSerwcw wan the amoom of storage space used for trte prowston of any Service, suc-h 
fixed u.t^er limits may be set by ^^isnOUe at ar^ ttne. tt 23aKMe's ckscrelion. 

1 FUsks and Conceptions ftegarding ZSandMe Seivtces 

Once you obtain your Genetic Information, the knowledge is Inrevocable, You should not assume (hat any intormstion we may &e able 
lo provirM 10 you. whether now or as ^nsitc research advsices.wil oewfdcome or positive. You should also unders^nd that as researeh 
advarces, m order for you to assess the tnearing of yot^ DNA h the contexts such advances, you may neea to ootam htrther seMces 
from 23ar>dMe or from your pttysictot or ofrwr health care provider. 

You may leant information about yours^ that you do not ardicipate. This infonnation may evoke strong emotions and has the potential 
to alter your life and wondvtew. You tnay discover dengs at»t« yoorsetf 8iat trouble you ana that you may not nave the abSIty to control or 
dtange (e.g., your father is rtotgerrebcaHy yowlahen surprisirsg fads rwated to your ancestry, ortha! someone with your genotype may 
have a higher than average t^tarKe of tteveioping a specific cohoiitort or disease). These outcomes could have social, legal, or economic 
imtticalioris. 

The laboratory may not be able to process your sample, atw the laboratory pwcess may result in errors. Tfie l^toratpry may not be 
able 10 process your sar>v»e if your sativa does not contain a sufftcj«Tiwttume of DNA. you do not provide enough saliva, or She results from 
prtKcssing dc not mee! «jr staivtods lor accuracy. If friemilia! processing fails for any of these reasons. 23andMe will reprocess the same 
sampi® at no charge lo the user, if the seconc aitenyx e process the same sample tells. SSandMe will offer to send anotfter kil to the user 
tc coSecl a second sample at rtcch^e fr the user deaines this o;non, the user Is entitled solely exclusively to a complete refund of 
the amouni eatd to 23andWc, tess «»ipp«9 and handing. provkJsd that the user shall not resubmit arrother sample through a future 
purchase el me service. If fris user c^ to receive another samtte cttiectior) kK and 23andwe's etiempis to process the second sample are 
unsuccessfril. 23ahdMewiH not send addmona: sample eoHoclior; kits and the user mil be entitled solely and exclusively to s complete 
refund of the amounlpaiO to SandUe. less shipping and handting, provided the user shaitnot resubmit anotner sample through a future 
purchase ot the service. If the user breaches this pdicy agreement and resubrm'ts another sampis through a future purchase of the service 
and processing is not succ^fut. 23andMewili rroi offer Ic reprocess tha sample or provide the user 8 refund. Even for proesssing tnal 
meets our high standards, a sman. unknown fraction of the data gertersied duiwg tne laboretevy prt’Cbss may be un-ihtecpreteble or 
incorrec! (referred w as 'Errors'} as iNs possibility is known in advanoe, users are riot entitled lo rsftincls where ihese Errors oofttr 

You shoutd not change your health behaviors solely on the basis of Information from ZJtndMa. Make sure to disoies your Genetic 
Information with a ttiywowt w other health care provider before you aa upon the Gen«c Information resulting from 23anaMe Services For 
most common diseases, the genes we know aboui are oriy responsible tor a smaa tracton of the nsk. There may be unknown gertes, 
environmental factors, v Mestyie choices that are far more important predicion. If your data Indicate iha! you arc not at elevated genetic 
hsK for 8 partioilar disease or cemdition. you ^.ouid noi feel that you are protected. The opposite Is aso true, If your date indicate you are at 
an elevsied genetic risk for a pancuiar disease or corMition, it does rwl mean ycu wKi oefmttiveiy devtiop the disease or ccrxillion. In elthw 
case, if you have concerns or questions about whai you leam through 23andMe, you shoiid contact your physician or other health care 
provMer. 

Genelie research is not comprehensive. While we measure many hundreds of thousands of data points from your DNA. only a small 
percentage of them are kntMm to be related ;o human traits or health conditions. The research community Is rapidly teaming more about 
genetiCB, and an Impcrtttri mssitxi of 23andMe is lo condutt and contribute to this research. In addition, many ethnic groups are not 
included in ganatic stu«es Because mte.'pretatlons provided m our service ttty on these pubtisned studies, some interpretations may not 
apf^y to ycu. Future research may change ttie irnereretation of your ONA. in me future, the scientiTic community may snow 

previous research to be incem^ete or inaccurate. 

Genetic information you share with others could be used against your interests. You should be careful about sharir^ your Gertetic 
information with others. In me fobire. businesses or insurarwe conparties may request Genetc information The Gervefic information 
Ncvidiecnminslon Aci was signed mto I4 mv n tne Uretee Siaies in 20Ca, and some, but not ail. states arid counmas nave laws that protect 
Individu^s with regard to tlw Generic intermsdion. You want to consttt a lawyer to understand the extent of legai prolection of your 
Genetic informaiiat before you share K w«h aiyfcody. 

FurinenTiore, Genetic infonnaiwiiha you chowe to share «#i your physician or other health care pmY.oer may beooroe part of your 
medical record and throu^i aai route 5* accessible to other nealfri care provtdars and/br insurance companies in the future. Genetic 
Info.-mation that you share w#h fan^. friwids or employers may be used aga.nsi your interests Ever. < you stiare Genetic information that 
nas noor limtied meanir^ tortey. lhal (formation oMiid have greater mearting in the future as new discovencs are made. If you are asked 
by an insurance company whethw yr»i have tearrsd Gen^ h5formaliof> about heath conditions and you do not Osclose this to them, tres 
may be considered to be fraiKj 

23andMe Services are for research, ’nformatfonat, and educational use only. We do not provide medicsl advice. The Genetic 
intomation pr<5^«f by ?3andMe is far rKeatti. irformMianal, and educationiti use only. This means two things. First, many of me genetic 
discoveries that we reporl rave no; been chraca^ vafcdalad, a>d the wttmology we use, which is she sams leshnok^y used by the reseeroh 
oommuniry. io date has n« seen wid^ us«i for dnical testii^. Second, si order to expand and accsieraie imb u.nderslanciing end practical 
appNcalic« o< genisic imowtedge a heaoh care, we aSHte^genotyped users to parecipale mlSandWc Reseansi. Pariicipstioninsuch 
reseatrh is voluntary and based upon an i.f?B-^3pfo«d consett document As a result of trie curem ftate of genetic knowledge ana 
unde-standing, our Services are for fess3rcn-n.fQrin^»jai,»ide!jucatkKiai purposes ortiy. The Services are not iRiendsd to be used by 
customer for any diagnostic poipose and are not a RfostiMe for professiooai madiss! advice You snouia Sways seek the advice of your 
physician or other heaifa care provioer wifo aw teJ*sS3i» you have regjeding diagnosis, cure, freatnien;, mitigation, or prevention of 
any disease or other medical sondifron or ir r^ w w^a w foe stttus of your heaifri. 
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23anaMe does njj! rBcommernS at ensorse siy ^>ecrtc course d adton. resotrces. «sis. physidas' or aner hsaitn care proyifjers, drugs, 
oioiogics, medical dawices or dfwr pfoducss. pn]«(&x«s, op<n«orts, or otfter informaijon inat may ae menjicK^ed an our website As expiamefl 
on ourwecsife. 23andMebeSewe5lfta!{a)gen^C5is«ilyp»loIS'epic«'jroof any indiwouai's stale of being, (b) me stale oi me 
undersiarding of Genetic infarmaoriis r^iriiSyevtMwngandatsrq'gnen eme ws amy compr&iend part of me picture of ir« roieof 
genetics, and fc) oi^y a trained pbysk^ or other f«afthcsm provide can assess your cuiTem slate of health or disease, taking irtto 
accounimany factors, tncaudingmsomecasasyour gertsScs as we* as your currem symptoms, if any Reliance cm any informseon provided 
by 23andMe, 23andWe employees, others ^tearir^ on ocr website at the invilat>on of 23andMe, or other visitors to <xir website Is solely at 
your own risk. 

'Attile we are lioenseo in California ssa^esi^torabry.rv^aU jurisdictions rettuire our Services to be subject to license. Therefcre, we 
a'e not umi^rsaiiy licensed by ai dae. tederai.orjfifemationaJ at^ionlies far genetic tesling conducted for health and disease-related 
purposes in eddfbon. there are cert^ ^stkctions si we do not offer our Sendees because we do not nave recused licenses 

6. User Representations 

By accessing 23andUe Seryises. you ^ree s. KkncM^dge. arxi reprosent as follows: 

a You ondersiand mat sKMuattem you team from 23andMe is not desmned to diagnose, prevent, or treat any condition o- disease or to 
ascertain me state of yexs’ hesNh and ma you understand that the 23andUe services are iniendsd for reseantm. informationai. and 
educational purposes on^-. You acknowledge that 23andMe urges you to seek the advice of your physician or other health care 
fwovider if you have guesfions or craicems wising fr«tj your Genetic Information . 

b. You give permission to 23widMe. as contractors, successors bikI assignees to perform genotypng services on the DNA extracted 
from your saliva sarr^e wid to disdose the resi^ of anWysea pertorrrwd on your ONa to you and to omers yeu specifically authorize. 

c. You represent that you ere ei^leen {16} yea's of age or okSer if you are providing a saliva sample or accessing your Genetic 
InformaVron. 

d. You are guarenteeing that arv sample ytM provide is yotKsafiva; if you are agreeing to these TCG on behalf of a person lor whom you 
have leg^ aulhonzation. you are corAmsng that the sarr^te provided will be the sample of that person. 

e. It you are a customer outside Bie US providing a sabua sample, you confirm that this act is not subjeclto any espon ban or restnclion 
Yi Ihe country m which you revde. 

(.YOU agree that any saSva sample you provide and oil resuiung data may be Bwiste.med ansro' precessed outside Ihe country in which 
you reside. 

g. You are warraniing mat you are not an msorence company or an emiAjyef attempiing ic obtam information about an insured person or 
an employee. 

h. You are aware that some of the nfonnahonyou receive may provoira strong amoson 

1- You lake responsibility for as possible eonsecoences resi^Ung from yotrshanng with others access to your Getwlie information and 
your Seif-Reporfed information 

). You understand that all yote Persona: infdrmaUon will be stored m 23andMo deiabases and will be processed in accordance with the 
23andMe Privacy Statement 

k, V\^iv8r of Property Ri^s You understand that by provTdm} any sample, having youi Genetic information processed, acsessing your 
Genetic informaiwi.o- providing Self-Reported Wonnalion, youaetjovenorigntsmany research or commercial products that may be 
developed t^23andMe or HscoRaboraiing partners Ycu speofiseliy understandtnatyeu will not receive compensation for any 
researai or cominwcia! prcducts that include or real? from yoor Genetic informaiion or Saff-Reporfed information. 

You agree that you have Ihe authority, under the laws ol die state or iunsdietion in which you reside, to provide thasc 
reprcseniationc.ln case of breach of any oneof rfieee represenutions ZSandMenas the right to suspend ortem^naUtyour 
account and refuse any end all current or future use of the Services (or any portion thereof) and you wtit defend and Indwinify 
Z3andMe and its affiliates against any liability, costa, or damages ensing out ol the breach of the representation, 

7. Account Creation, Customer Account, Password, and Security Obiigai'Ons 

in consideration of your use of the Services, you acyae to: (aj provide true, aeanais. ftirrem and compleie Registration information about 
youiaeR as prompted by me Service, and (b) maintain end promptly update the Regisirauon iniormation to Keep it true, accurate, cuirent. 
and compteie. H yaj provide any Registration Iniormation that is onirue inaccurate, not surrem. onncompioie, orif ZSandMe has a 
reasonable ground to suspect thai sot* mtcrmation is untrue, inascuraie. n« curren'., or mcompiete. SSandMa has the right to suspend or 
terminate yois account and refuse any wid all current or future use of me Serwee (or any poinon ’hereof). 

After you nave purenaseo our Soimoo. you w^i create a password and aesoum designation You ere resoonsibia for mainieining <he 
confidonliality of the password and aceouni and fufiy responsible for eU a^vlties that occur under yOur password or account. If you 
allow third parses to access 23^idMe's w^^ie ihraugh your username and password, you wifi defend and inoemniTy 23anSWe and its 
affillaies against any na^kty. costs, or damages, indudir^ attorney fees, arising oiM ot ciaYns or suits by such third parties based upon or 
relaUng such access and use. You agree toia} unmecSately nobly 23andMe of any unauthonzed use of your password or account or any 
Diner breach of security, aid fb)»wure malyCu exk ftwnyouraxaunl at ihe end of each session 33andMe cannot and will not be liabie 
for any loss or damage artsing trom your laiWefccompty’rrlthlfvsSectioo 

8. SSindMe Privacy Statement and Disekisure of Infonnsilon 

In order lo use me Services, yew most firs acKnowtedge and agree to the Privacy Statemeni You may not use the Services if you do not 
accept the Privacy Siaiemew ''ou can atknowicdgeaod agree lo the Pnvacy Statemsmby ciiciurigso accept or agree ie> the Privacy 
Statemeni, wnere ths eptrw is made ava^adetoyoubySOarKWe tor any Service, or by (2; actually usng the Services. 

You ald^nowfedg8 arid agree that 23an(»fi6 has die r^.tomanitoraiy use of its systems by iispe-'sonnel 3* any time and maintain copies 
documenUng such meyttonr^, (^Privacy Staiemeire sets forth tie oHy expectations of privacy any indivWiat should have m terms of 
usage of ina 233ndUe Services, website, or cKhw syseres. If you have given consent fpr yoor Genehc Infonnatjon ana Seif-Reporied 
Information to be used in 23wxfVVB Research w d«CfS»d in #« applicable Consent Oocumeni. we may include you' informaSon m 'Jie 
Agyegafsd Genetic inrormanon and SeS-R^wted lr*im®6onwe disclose lo tfurd pantes lor inepuiposeof jHibiication in a peer-reviewed 
swoniificjoumat. 23sridMe may also incaudsyoi,finftxm5rfion in Agf^egasod Genetic and Sell-iieponed information disclosed to third-party 
non-profit and/or conwierctai research partners who iMi not piAli^ that Womirtion via peer-review&d scientific journal 23andMc will never 
release your tndMdusS-ieveiGen^ InfefmaSonaKtiorScIf-R^iwledinliyniation to any ihird party without asking for and receiving your 
e>j>licil consent to do so. unless requred bf law. Fwfter. you acfciewledge and agree inat 23anOMe is free to c^eserve and disclose any 
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ans 8l^ Pecsoriai WorrnaiaR to iawenSarcemevtagaKiesorafiefS SrequifM lo Oc so &y taw or ir t>ie gooC ftiSf! betiel Ir^al such 
preservation or 5{)SCiosi.'n? is reffionaWy naoessary B: (a) catply wffi legal ;«ocess (suah as s judcia; pxDceefiino, court order, or 
gcvefnmeni irtguiryi orooiigaiionsP«s23®BMemeyo**fa«u»«toclWcala!V3oyTer professionainies. iaws, and regulations: {oj 
enrarce in© 23andM8 TOS; {c!f«portato<3aims tfet arty corner* viofetesBwt nghts of tnt.-ci parties, or {di protect the rights, prop&rty. or 
fiersoria! safety otSSandMe, its empj^>e«s, Us us**, ladienis. andtheoiiOBc. Insucn event we wiB notify you ihraughthe contact 
informaSonyouhavef^ovictod tousin adwaflce. ortess dong so woatc violate the lawor a court order, you underasno that the iecnnica! 
srocessir^ and trajBJrtssion o' lheSerw<»s, incB^ig yourPecsonal tnfoimaiior!. insy involve (aj trananiBSioris over various networks, and 
(6) charges to conform and MapeiotecfBWai reotwameis^cavectina ftetwortts. or devices, rinaliy, 23andMe may. m its sole tisc.-eiion. 
restrtct access (o the weasila idr any reason 

Pieaserefer (0 our Privacy Siaemantwr^ about das protccteJrt related KvoufinforrtiaMsi See oircorrpiete Privacy Statement here 
9. Limited License 

You atAhcwiedge that ffi >jser Cwitent. iiirt>«hef pift*cly posted or privately «OMr»ited. is ihe sole responsibility of Uie person from which 
such User Content ongmated Ths meais that you, svs rwl ZSandMe. are enofety tasponsipie for afr user Conieni ihat you upload, pest, 
or oBerwise transnii via the Service 

You Bcknowiedge that tf«Servs»s eofaere^y^sertted to you as part ol the Services wt’ettercinsinai23aridMe Service* content or 
sponsored conientwitttn the Services, is pfOtecied^c^righiandionyLherintetlBaiiai property rtghis that are owned by 23arKjMe ana’or 
the sponsors who provide th^centerit to 23ardMe(orby othsraersoris or companies on Sieir behalf) 23anclUe orants you a Umiiad 
Ucerise to copy end dsiiibute free o< charge for non-commereKB purposes o.'By, «iy of the Servioes content v»ith the exception of Hantent 
from 'MD's Perspectives* »> ir* "For the Experts" secUon of the website end arvy other coolsrtt marked as not subject to tfas Limited License 
on the website, provided you. {i) provioe me Serwees content as it a^ieafs on if* 23ari3Me websrte wHh no changes inciudlng hut not 
limited to prasenling sdections wfw?i migril lend to rnsrepnaaonl the substance of the Services content, (il) include the frSlowing atlrtoutlori 
Oh ffiG first page of any maiwtais you dtsfi^e- C jadarSMe. Ir». 2006-2010, AK rights reserved, distributed pursuant to a Limited license 
frem 23andMe. (iu) agree you hav« no right to otfar anyone else any further nghi with respect lo tfus Services content. Aside from the 
Limited license provided in fois paragraph, you may ml modify, rent, tease, loan, sail, distribute, or create derivative works based on this 
Services coniem fesher m wh^ or hi part) unfess you nave been specificaify lofo that you .may do so by aSandMe or Eiy the owners of that 
canlen'. in a scperaie s^^rnent 

to. Customer Conduca ■ Unlawful andProh%>ite<l Use 

As 8 csndilion of youf use of the Services. youw8fra«to23anoUefnatyoowiitrtot use the Services for any purpose thsi is unlawful or 
prohibited by these terms, sondmons, or nonces You moy not use n* Services in any manner thai could asmage. fliSabie. ovarbunSen, or 
impsir tf» Servioos or imerfere wuh any ether party's use and eryoymeni of ff« Services you may not obtain or attempt lo oSlem any 
materials or infofmation Ihnwgr, any means not inienuonati) made available or provided for throt^h the Services. Fuftho.more you agree 
not louse the Services to: (1)iBfoaa. post, email, or otherwise tranemn any material that Is derogatory, defamatory, obscene, or oflansive, 
such as slurs, epithets, or anymir^ mat inghi reason^iy be construed es haressmert or ifsparagement based on race, color, national 
ongln, sex. sexual oremtKiwi. age. dcseoiliiy. religious or poliicei beliefs, or other siatiAo'iy p'otecied status; (2) impersonate any person or 
entity, including, but net amited to. anyone aftiiiaied witr. 238ridUe. or falsely state or otherwise misrepreseni your offlliaiion with a person or 
entity, (3) add your own headers, forge headers, or otherwise ma.nipuiate lOcnoriers in order to disguise the origin of any content transmitted 
through the Service; {«) "stalk" or otherwise harass anouier (S) upload, post. am*;, or efnafMriae transmit any content that you do not have a 
ftghi to transmti under any law or under coniraciusi or fiduaary reienooships (su<#> as msfoe ioformeiion, proprietary and confiderttial 
Wormatien leameo or disclosed as pan of employment fe;ations.htps or under nondisaosure agreemenlB): <6) downloael any file posted by 
anoUieruserof the Service ina: you know, or reasonably should know, cannot logaty be distnoufed in such manner (7) uplosd, post emaii 
or otherwise trarwmil arty content that infringes any patent iraaemaiv. trade secret copyright, or oiher proprietary rights {"Rights') of 
238r>aMe or any other party, rst hanr, minors m e.ny way (9i advertise or offer to sell or buy any goods or serwees 'or any business 
purpose, unless such area specifically allows such messages. (10) uptoad. post, emsif. or oitterwise transmit arty uneoticiiea or 
unatrthoftzed aovertsii^. pfwnotkjnai materials, 'juf* mat." 'spam.' ‘oham letters." "pyramid schemes. " orarry other form of scBicliation, 
except in those areas mat are designaied for such purpose ano only to me extent suc^ content is authorized by law; (i 1) upfoad. post, 
email, or otherwise uansfa-t any matenai that camai'ns softwa-e viruses or any »5ie( cornputer code, flies, or prograns designed to Interrupt, 
destroy, or timii the (unaionatity of any compiAei software or tardwa* os teieeomraunications eguiomont. (12) interfere with or disrupt the 
Service Of servers or nepvorks connected to trie Service, or disobey any rectuuem^is. procedures, policies or reguta^ons of networks 
cfwiriacied to me Sarvce. (i3i vusate mese Terms of Service, any code of conduct or other guiaetines which may be applicable for any 
particular aiea of me Service or neve oron communicated to you by anyone affitiaied witntSsruiMe, or (lit) inteniionaiiy or unimorsionBlly 
vwiate any applicable local, mate nauo-nd. or international law. or any reguiseohs hev'mg me force of law. 

You acknowledge and agree mat you are scteiy responsible for (ano that 233ndMe has no responsiotiity is you or to any ihitd party for) any 
breach of your oWigatior.s ufWB- me TOS and for the consetpveoces (tnoudiog any toss or damage wWch 23andMe may suffer) of any sutm 
brsaoh. In case of orearSi of *ny w* of these agretsmems 23aricWe has the right to suspend or terminate yojr aocou.nt and refuse any and 
all Current or future use of the Senrices (or any partioft theteaf) ana you will detwid ar* maernrvfy 23andMe ons its affiliates against any 
liability, cos's, or damages ansing out of me breach of foe represenlatidn 

If you violate the lenr* oi this Seciicri a-ndfrs 23»iflMe has a rcasontfote ground to susceci trial you have violated the terms of this Section 
233n3Me has me nght lo suspend w twinmais your sraourda-id tbSjmi any and afi current or future use of t!» Service (or any portion 
thereof) 


11. Export Control and Applicahir Laws and Regutalfons 

Recognizing the global nature o' the l«em«, »mj agree to com^ wifo al tosai rules regarding Dnime conduct ang acceptabie content 
Specificsliy, you^ree ijiha! picmdingyours»i^isrWsalsect ipwiy expor ban orfcsinction in thecountry in whicriyou reside. 2) that 
yaur sample and flats may be trsnsterred and/w (Mocessed outsde foe coup.L'y m wlxr* you reside, and 3) that you wiii comply with aH 
appScaCfe laws regarciirig 'foe banstrasston of 'le^vws! data Sxpwied frwn foe uretec States o.- the country from which you access 
23andMe's Services cmime 

12, Material Posted Th.-ough The Service 
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23a^^3Mewlll not, at eC times eofWtf any ^d»lfeerC«sen! posed via the Service anci, assuc.'i does not guarantee the accuracy, 
integrity, of quality of such non-jaancS^e c«ttent. Y«i undes«»»d tha tpy using the Services, you may be exposefl to omtent that is 
offensive, incSaoerti, or objectionable Un<tw no orawtsiances w# 23andMe be liaeis in any way tor any non-233oaMB conten!. incii^ng, 
bu not hirtted to, any errors or ortussioos ^ ar^ susft content, or for Kiyiwsw damage of any ki.nd incurred as s resutl of in© use of any 
suet) content postoO. wctn&wiseiranafiittedwiatheSeniiices 

You ac)<nci«ie<^8 lhai 25an3Ue an6 its ttesignees sh^i have ^ nghi ^ not the obligstion} in their sc^e discretion to pre-scraw. review, 
fiSer. modify, refuse, k move aiy cswSent (na is awetabte via tt» Senrices Without Imtiting the foregoing. 23»tdMe and its Oe^gnees shsti 
have the righi to remove any a»«ent tha vi^es the TOS or is deemed by 23a,ndMe. m its soie discretion, to be otherwise obteotionabte 
You acknwvisdge and agree that you muS ev^uate. and bear at sisi® assodafed with, the use of any content, inducting any reliance on the 
accuracy, campieteness. orurtefulnesstf SiCh caytent 

13. UsterisI (Vovided to 23ao(Me- Your Proprietary Ri^te 

User Content. 23andMe does naesawiowneist^cf the User Contan! you pro^e to SSsndMe {indudlngfeeiffiack and suggssBais) or 
post, upload, input, ur submit to the Swwice. Urtess otherwise specified, you reJatn copyngmsnd any olhsr nghts you already hold over 
User Content that you create ww s^wat, psBl. or dsjNay w « Woogfi the Serwess However by ssfcmitting, posting, or displaying User 
Conient, you give 23andMe. its t^Sialed companies, siiilfcenseesrsicludfng but not limited to sublicensees who avail themselves of the 
Limited Uoense granted m Section 9 above; iteS successor and assigns a perpetual. irravocaDls. wondwide. royalty-free, and non- 
exdusive license to reprockice. adapt modi^. transire. putHrsft. pgb&ay oerfemn. publicly display, distribute, raproducs, edil, rafomtai, and 
craais denvaiive works from any User Conteftt teas you si^miL post, ordispiay on or through the Services. You aeknewiedge and agree 
that this licerts© indudes a right tor 23andMe to make such User Content avsilaWe to other companies, organizations, or individu^s with 
u^orr 23and.Ue has re^atio'eNps, and te use such User Co.menlin corkhection with the provision of those services. 

You understand that 233ndMe. it> performii^ the requB-ed teertnei si^ to provtfle Lhe Seivices to air use®, may (a) transmit or distribute 
your User Content over various pubSc netwodts ar>d te various media, and fb) make such changes to y»jr content as ara necessary to 
cortform and adapt that content to the tet*nical requirements of cwtoecljng netwohts, oeviees. s^ces. of media. You acltnowiedge and 
agree that this iicense sh^ pem^ 238n(*y!e to lake these echons. You represent aid wairan! to 233n0Me Shat y«j have all the rights, 
power and authority necessaiy to giant 8te above Rcanse. 

Genetic and/'or Self-Reported Information. Oisdosure of individual-tevet Genetit anct'or Seif-RepofteD Wofmaiion to third parties wil) not 
occur without eiptioi consent ur^s rawuired by iaw. Note that 23ahdMe cannot contra any further dainbuBcm of Genetic and/or Self- 
Repdrted infcrmaaon that you share puMdy on the 23en3Mc website. You acknowledge and agree that you are responsible for protecting 
and enforcing those nghts and that 23andMe has no obtigaiion to do so on your beheir 

Your saliva sample, once »^ifteo to wid analyzed by us, i$ processed in an irreversible manner and cannot be returned to you See our 
website for mors infom«iion on sample pibcessing. Any Genetic Iniomiation derived from your saliva remains your irtformation. subject to 
rtghts we ret^n as set forth m these TOS. You understend that you should not evpea any financial beiiefit fiom 23andUe as a result of 
having your Genetic Irttormation processed; made available to you; or. as provided in ou Privacy Statement and Terms of Service, shared 
with or included in Aggragased Genetic and Self-fieported informaSon shared with research partners, irtetuding oommerea! partners, 

Waiver of Property Rights. As stated above, you understand that by providing any sampe. having your Genefic thtormation processed, 
accessing your Genetic intornaton, or (TOvidmg Sclf-Reponeo Information, you acquire no nghts in any research or commercial proftjcts 
that mey be deveiooed by 23andMB or ns ceiiaboreling partnws. You specificaity understand that you will not receive compensation for any 
research or commercial produos that include or result from you Genetic i.nformaBon or Self-Reported information. 

14. Indemnity 

You agree to oefenc and hold 23BndUe. and its subsidises, afhiiaies. officers, agonts. conirectors, partners, employees, successars, and 
assig.rts harmless from ar^ claim, or dwhand, mciuding reasonatoie aaomeys' fees, made by any thma par^- due to or arising out of User 
Comerc you submit, post to, «-transmiimrau9.hihe Sennoe, your use of the Service, your connection to the ServltM, your vtolalicnoltrie 
TOS; or your viaaion of any ngnis of another 

If you have suBmilled a saSva sample or otherwise provioed your own Genetic irtformaliort, you will defend and hold hermiess SSandMe, its 
employees, comracio.’s, succe&sote. and assigns from a-ny iiaftliry anslng out of me use or disclosure of any information obtaitwo from 
genolyping your saliva sample atd/ot antfyzing your Genoiic information, which is disclosed to you consisteni with our Pnvacy Statement or 
results from any thira-^rty ado-wts to toots we proviae. In aodibort, if you choose to provide your Genelic and/or Setf-Reported Iniormaiien 
to ihiro parlies - whemor indiviciuals to whom you focHiiaie access, ifHenuorWy or rnaovsrtenay, or ic third paruee for oiagnostie or other 
purposes -you agreelodefertdandhc*) harmless 238noMe, its employees, contractors, successors, and asstgrisfrom any and al! liabHity' 
arising from such rSscloswc rx use your Gertets: and/or Seif-Reportofi information 

15. No Resale of Service 

Oirierinan pursuant to itte i»ins of the iinvied License in Section Softhis TOS of unless otherwise agreed in a separate agreemKtt 
beiween you and 23andMe. youagrae iwStodspiay, distfttAJte. ticerrse. partorm. publish, reproduce, duplicate, copy, ersete denvatve 
works from, modi^, sell, resell sjtpl^,. transfer. Or raisnst Iw arty commonaai purposes, all or any portion of (he Service, use of the 
Service, or access to the Scrvtcs 

16. Genorai Practices Regarding Use and Storage 

You acknowledge that 23andMe may tstatA^ gwiw^ prgciices artd conceroing use of the Sb.-vi<*s. ^ctutSng wiinoui limitat'on the 
msxinxim mimbercf days that Person^ i-i^orms^oi and Services coniertt will be retained by ms Service, Lhc maxirnum disk ^aca thatwiB 
beailotleoon 23andMe's servers on yi«ceh^, and the majoRHjm. number of omes (and the maximum duration for which) you may access 
the Services inagikrcn pence of tone Y«j achf¥Woedge and 89i«e»wt233ndMs nas rx> rasponsibiiify or liabjll'.y for the deletion of w failure 
to store any messages, oSier comrmmtcabons. wottwconleotmaintainedoriransmitledby the Services, or for the loss of Genetic 
information due lomalfuncticmof destrwaon of data ssrvars or aStercalast-rciphio events You further acSenowiedge rat 23andMe reserves 
Uie :^t to cBianga these general practices and timits in is sate cfiscretior). 

17. ModificsRlons to Service 
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23aridMe reserves the ngni a sjy arid Horn to lane lo modtfy or diss«RnLte. temporarily or permanently, trie Services (or any pan 
inereofj with or wirtaut reiftce Yew KSoaurteage Ktd a^ee tfat 23anaMe sftSi not !« liable to you or to any third paity tor »iy moaiScaucfi 
suspensiori, or discomiriu»Ki8 o? the Stwwces, 

The Software ihai you use ra^ frofo ierse lo fane automatieaify dowRtoad *Ta insiaa updates from 2SandMe. These updales are designed lo 
improve. Shhance, and (urthw aeve^^ !t?e ServiMS a-nd may taKeBsefean bug fixes, enhanced functons, new software moSutes. and 
corr.pietsiy new versions You agree to receive updates {aito perns 233r«Me to dsXivar these ‘c you; as part oi your use of the 
Services 

You awnaviedge frtai raendMe may Oder differwr; w atfratond technot^es to coNecl aod/cv mterprel Genetic intormstion in the futeve and 
trial yo-jr miliar purchase of are Seh«» sow rxHertSHs youtoarv different or adSeona lochriaioges tor coHectio' iOf mterpreiatior' of your 
Genetc iniormsiicn wiflsout fee, and 8vs! you wilt have to pay additional fees in order to riave yeurGwtetic intormabon cdiecied. orocesssjd 
and/or intwpreied using any tuSi.-'e Of slt^onal w^moio^es. 

IS. Terminaboir 

The TOS wii! continue so apfSy unis lerrmnatadby^heryouorZSafKlMe as Sietoi.sin this Section, 

if ywj wan! to terminase your legaa^eementwUiSSarxfiie, you may do so ^noa^ing ZJandMe a! any time in wniing. which wi!i entail 
ciosrng your accounts for as o! the Sen«es that you use. Yoxy notice shoula peseot, in wntmg, to 22andMe's acidress, which is set out ai 
the Segimrvrig of trie TOS 

vSanQMeinay at any time ie!Tni.naieHslegaagw.mefHw!ifryou{andinotrirj,nc;i3ntneravitfi. your pass-word end aocounirs}) if. (ti you 
have breached any provision ot Ine TOS {or have acted in manrser which shows that you do not intend to. or are unable to comply witn, the 
pfovisioris of the TOS). Pj 23anaMe >8 reqtired to tic sc by l»* (for example, whe-fe the provision of tne Services to you is, « beeomss, 
unlawfrti). (3; the partne?- w-l?! »mom 23ar«5Me cBereo toe Services to you has lerminalea Its relationship wHh 23andMe or ceased to o-fer 
the Sarweestoyou; ;<>23aTdMieisBa(^i;i»n(rigtonoiof^pfovioing the Setvfces to 'users m the coufttry or slate in which you reside or 
from which you use the Services or {5) the paovWon of the Seivces to you by 23andV,e >s, m "aandMe's apiroon no longer commercaliy 
viai^e. 

Any suspected {rauai.iianl. »usive. t» »egai atairffy toatm^oe grounds for termiiwOor. of your use of toe Services mey be referred to 
Rppmpnate law onforcemera autoonties. You acfrnowtcsdgc and agree toai 23andMe shall not be liable lo you or gny third pany fo’ any 
lermirtatidh of your access to the Services. 

1S. Survival of '^erms 

v/vher. the TOS come to an endt all of toe legal rights, obligations, and lobSilies that you and 23aridW8 have benefited from, been subfect to 
(Of which have accrues over ume while toe TOS have been mfo'ce) or which are expressed to continue indefinitely, shall be unaffected ^ 
Oils cessation, and ire provisions of sections l.(Oefiniiions). 2,fflrcoptarceofTerTTi8);3 (PrercguisiieBl.-fl.lDoscriptionof me Services), 5. 
{Risks and Cocsitiefalions Regans'^ 238ndMe Sei\ices): e.fReprese.niauons): 7.<Ac«aunl Creation. Customer Account. Password ana 
Security Obugwions): 8 {23andMe Pnvacy SiatemenQ, 10 (Cusio-mer Conduct - umawfm and Prohibiieti Use), 11 (Export Control and 
ApplIoaOie Laws arto Regutationsi. 12 (MKeriai Posted through toe Service), i3-{Materi3! Provided lo 23arKlMe - Yoor Pfoprieiary Rights); 
lA.Onde.TtnHy); 15. (No ie5aieofSefvioes):i8.(Te'm;naiion). iS.(Suivivaio(Temis);20fDcaiingB with liKormafiari Provieefs and ListoO 
Resources); 2t.(Myf»ftinks arc ?3andMe Vfebsite); 22 f23andMe Propnetary Rights); ?3(asCLAlMER Of WARRANTIES): 2<l. 
(UMiTATlON Of LIA81I.ITY), 25 (Noficel: 2T.(VicJatior: Of Suspee'ed Vwiatonof TOS); and 28 (Miscellanenus) shall conUnue to apply to 
suai rights, oWigalions »« iiacrStics ind^ft-iciy. 

20 . Dealings with irdomiation Providers and Listed Resources 

Your correspondence or busness dealings wito-or participation to promotions or^toformaiiori providers, venttors, and/or resauroes found on 
or torougri (he Servtoa. mcluding payment and delivery of rrSaiec goods oi servicat. and any other terms, ccntittivis, wsfrantias, ex' 
repfesentations associated wir swendeahngs, a<e solely between you end suc-ninformaiiori provider or reso-uroe. You ackncevledge and 
agree that 23ariMs shall not be responsible or tiaoe for any loss or damage of any sortmearred as the result of any such dea'ings eras 
toe rBSi.S! of tnt presence ol sixr (nfarmatioo provider or fesouroes on ihe Seivioe- 

21. Nyperfinks and ihe 23antiMc Website 

The Serisce provides, and third parties may provide, links to otoer sies and resources on the Internet. Secause 238ridMe has no control 
over such sues end resources, you aeknowtBflpe a.nd agree lha; 23anow« is rxm responsible for me availability ol such external sues or 
resources, and doss not endtxse and is not tesponsibleofliaS^elor a-ny Mfilarw advertismo. products, or other rttaierials on or availaae 
from such, sites or resosates You fixtoet acknowledge and a^e toat 23aridMe snail not as responsible or liable, directly or inSrectty, for 
any damage or loss caused o-'aiif^d to te caused by or in corineotion with use of or reliance or. ary such content, goods, or services 
available or s: inrCHvyi tiny s-jpi nyperiintea site or resource 

22. 23andMe's Proprietary Rights 

You ackrtcwleage and ^ree trial 23{svawe (or 23art<JMe'5 licanso-'s. as at^iticabiB) own all legal right, Mie, ana iriteres; in and lo the 
Services. inauOing ar^ inttHicctuaipropeftjfn^iS wtitfi atosisiin the Services twhethat toose rights happen to pe registered o.r no;, ©no 
wherever ir, toe world itKsse ngriis may eiosi}. You further actetowledge trial the Services may contain toformaliori which is designaies 
corifideniiai by 23an0Me axt jia; you ns« d'setose such etojrmaTion wnlhouf 23andMe s prior wntten coi^seii! 

You furtner acKiKjwieage a-nd ^tee that toe Services aid ary necessary software used m connecli-on with toe Services [‘'Softvrare") contain 
proprietary and oorYiaurisS intcrmatioo that is prt®cteo by ^^Sfo^e fnteiiccfutf properly and other taws. You lUrthcf acknowledge and 
agree that inforrnaion pres«Ked lo you Ihraugh toe Services cr asotsws is protected by oapynghts, tradamarirs. service marks, patents, or 
other proprieta-y rights 3-Td laws E*:^ K expressly by 23arit»Se you agree not to-anS not lo permit anyone else lo-modrfy. 

rent, lease, loan. sen. tiisirfo-jte or oesletteivativewtKkscrf. rewise erigirieer. decompiie. or otherwise sitemoi so extract toe source code 
Of toe Services or software or any par? toerKjl. in whofe ot in part. SofTware if any, tfsat is .rnade avsitabls to download from the Ser.nces, 
exciudif^ softiva-e fha! may be made avaiiabte evNisers Svoi^ toe aarvices. is Ihe copyrigtitee work of 23anciMa arvOfor its suppliers 
You.r use of toe Goffware is pawmsciby toeteirnsof toeenduserSansea^-aemerit if any, wnicri accompanies or is included wiBn the 
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Software {“License AgrsemenT;-. Ya;m3y n« insStfioruseany Softw»'e that is accompanied by ormcJoaes a License AoreemerH uniess 
you fifst agree lo (be License snns 

23anaMe, inc , 23an£lMe, ana o8i«r23anaMe it^os and piwfticl ana sennce names are trademarks of 23andMe and tnese marks together 
with arty oLhe.- 238rx)Me Iratffi rainas, ssf^ce Riarks, fogos. aomain tames, ana omer dissinciive brand features are tne "Z^andMe Marks" 
Unless you nave agreed om8rw!S«inwnSn3wth23arKWe. csnerm»Jtt«5i.^irw Litntted Ucense in Session 9. notf^g m the TOS gives 
you a rtghi touse any 23atTdM6 M«fcsandsfaja^Beiwttod^i8y. Ofusewany manrter, 238ncfMe Marks. 

You agree tnar ycu shall not remove, »scure. « aier any w^ielsty ri^s rsotices (includng copyright and trade mark notices) that may 
Be affixed to or coniained wiBkn the Swvices. 

Unless you fisve been expressly atshotipeo 1030 so irrwtiSrg by 23a«Me, you agree matin usirg tfieServicss, youwiii not use any trade 
mark, service mark, trede name, »cgo of ary c ompany on ogatiigaiiwi in away giai is ltk«y or intenoea to cause confusion about the owner 
or eulhonzed use' of such marks, fames, or logos, 

Fw any Software not acciwyipaniecl tqr a Lcense AgrewnwK, 23antfWe grants you s personal, notvlrsnsferable, and non-exdusive rgni and 
license to use the cbject code Its Scrflwsre on a sii^ ccncutef. You may not (and may no! allow any Lhird party Ip) saypy, modify, create 
a derivafive work of. reverse efwneer. reverse assertttte. or otfieivrise attempt to tSscover any source eoae, sell, assign, sublicense. grant a 
security interest in. or otryerwise irensfer any ri^ in Be Stftware unless tr>s is expressly permittee or reauired By law. or uriiass you have 
been speo'ifoaily told that y<xr may do so by 2oafidlile. ■» wrihng TNsliceme is for the sac purpose of enabiins you lo use and enjoy the 
benefit of the Services asprevioeo by 23an{Me, infte manner oermitled by the TOS. Uniess 23andMe has given you specific writtsri 
pernvssion to do so. you may nol essi^< {a grartf a siiifictense cf) your ri^its lo use tf>e Soflware. grant 3 security inierest m or over your 
rights to use the Software, orotheiwisetranster smy panof yourrghts lo usetheScrftwsre. You agree f»l to modify the Sofrw»-ein any 
manner or form, or !o use modifieo vesssne of ffie Seftwars. tncludlos (wiihout irtatation; for the puirposa of obtaining unaulhon'zed access 
to the Service. You agree nol to access 'vhe S^vice by any means other than ttvough the interface that is provided by 23andMe for use in 
accessing ihe Service, Any i^ts no! expressly grwited herexi are reswved 

33. Dlscialmer of Warranties 

YOU EKF^ESSLY ACKNOWLEDGE AND AGREE THAT: (1) YOUR US6 CH= THE SERL^CES ARE AT YOUR SOLE RISK. T HE 
SERVICES ABE PROVIt^D W AN-AS IS‘ AND'AS AVAIUSIE" BASIS 23ANDME EXPRESSLY DISCLAIMS ALL WARRANTIES OF 
ANY K!ND, 'WHETHEP. EXPF^S IMPLIED. INO-UOING. 8UT NOT UNITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A .»ARTICUL«^ PURPOSE, NON.lfiffRlNGEMENT, (2) 23ANDME MAKES NO WARRANTY 
THAT (a) THE SERVICES WIU MEET YOUR REQUIREMENTS; (b) THE SERVICES W5U. S£ UNINTERRUPTED, TIMELY. 
UNFAiUNGLY SSCUF^, OR ERROR-FREE; (C) THE RESULTS THAT MAY BE OBTAINED FROM THE USE OF THE SERVICES WILL 
SE ACCURATE OR RELIABLE; td) THE QUALITY OF ANY PRODUCTS. SERTACES. INFORMATION, OR OTHER MATERIAL 
PURCHASED OR OBTAINED BY YOU THROUGH THE SERVICES WLL MEET YOUR EXPECTATIONS AND (B> ANY ERRORS IN THE 
SOFTWARE WllX. BE CORRECTED. <3) ANY MATERIAL DOWNIOAOEO OR OTHERWISE OBTAINED THROUGH THE IfSE OF THE 
SERVICES iS DONE AT YOUR OVW DISCRETION AND RISK AND THAT YOU V«LL 8£ SOL.ELY RESPONSIBLE FC» ANY DAMAGE 
TO YOUR COMPUTER SYSTEM OR LOSS OF DATA THAT f^SULTS FROM THE DOYWYLOAD OF ANY SUCK MATERIAL (4) NO 
ADVICE OR INFORMATION, WHETHER ORAL OR WRITTEN, OBTAINED BY YOU FROM 23ANDME OR THROUGH OR FROM THE 
SERVICES SHAU. CREATE -MYY WARRANTY NOT EXPRESSLY STATED IN Tt« TCM, {5) YOU SHOULD ALWAYS USE CAUTION 
WHEN GIVING OUT ANY PERSONALLY ©ENTlFYirJG INFORMATION ABOUT YOURSELF OR THOSE FOR WHOM YOU HAVE 
LEGAL AUTHORITY. ZSANDME DOES NOT CONTROL OR ENDORSE ANY ACTIONS RESULTING FROM YOUR PARTICIPATION IN 
THE SERVICES AND. THEREFC^E. 23ANDME SPECIFtCAUY DISCLAIMS ANY UABIUTY WITH REGARD TO ANY ACTIONS 
RESULTING FROM YOUR PARTICIPATION IN THE SERVICES. 

24. Llmliatlsn of Llablllly 

WITHIN THE LIMITS ALLOWED BY APPLICABLE LAWS. YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT SMNOME SHALL 
NOT 8S LIABLE FOR ANY lMRECT. IftfHRECT. INaDENTAL, SPEQAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. INCLUDING 
BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFITS. G000W1U.. USE, DATA OR OTHER INTANGIBLE LOSSES (EVEN IF 
23ANDME HAS SEEN ADVISED OF THE POSSiaUTY OF SUCH OAMAGSSl. RESULTING FROM' (a) THE USE OR THE iNAEILITY TO 
USE THE SERVICES; (b) ANY ACTION YOU TAKE BASED CW THE INFORMATION YOU RECEIVE IN THROUGH OR FROM THE 
SERVICES, (Vi YOUR FAILURE TO KEEP YOUR PASSWORD OR ACCOUNT DETAILS SECURE AND CONFIDENT iAL, (d) THE COST 
OF PROCUREMENT OF SUSSTfTUTE GOODS A.NO SERVICES RESULTING FROM ANY GOODS, DATA, INFORMATION, OR 
SERVICES PURCHASED OR OBTAINED OR MESSAGES RECEIVED OR TRANSACTIONS ENTERED INTO THROUGH OR FROM THE 
SERVICES, ii) UNAUTHORIZED /OCES5 TO OR ALTERATkON OF YOUR TRANSMISSIONS OR DATA; (f) THE IMPROPER 
AUTHORIZATION FOR TF« SERWC^ BY SOMEOh€ OAIMINGSLICH AUTHC«lTY, or (g) STATEMENTS OR CONDUCT OF ANY 
THIRD PARTY ON T«E SERVICES, 

25. Notice 

Nolices toyoumay bemadeviaeifliefemaiiof/egiiaf fK^. 23aiv3«e may also provide nojites of changes to the TOS o' other .Tatisrs by 
displaying noiicas or iiRks to notices to you geicraf^ on or {hrcwoh the Se-rvicos 

Olficiai notices reiaied lo this TCS mosi be sent to us at 23andMe, (nc. 

ATTN. General Counsel 
'390 Shwebird Way 
Mountain View. CA 9A0A3 

.Any no'Jcasiha! you provide wlOiout ran^Safwe'stfi Urs action on NKices tfiaK have no legal effect 

26. Changes to the Tcrrrw oi SeiMce 

23arxJMe .T.ay make changes to iheTIK from time to bme.VWientiesecfwnoes are made, 23andMe will maNesneivet^y a'tneTOS 
avaiiabte on its websHe and any new^cBUwj^lenrisw^ be made avaiialSe ra you from witnin. ortfirough, me aftcctecl Services. 

You acknowiedge and agree that if yaj use the Services aft« the tale cwiwhKti She TOS have chinoed. 23anaMewiil treat yoex- use as 
acceptance o! the updated TOS 
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27. VioUlion or Suspected Vioiatton Terms of Service 

If you vioiaie the terrhs ot these TOS and^ 23KSjMe has s massjnaate grouoa to suspect that you have vioialeo the terms of these TOS, 

23ahdMe has the ognt to suspend or terrae'-aie ^(^secotait and refuse any and all oirrentorfuUirB use ot the Serv^es (or any potton 

Iheraof). 

28. Misceilaneous 

a. Entire Agreement. The TOS C£^is8tu» the «rtM ffl^ecmenl Oeiween you and 23andM© and govern your use of tne. Services, 
superseding any piioragreemerss between you wdSaneWe on »*is subject You also may be subjea to additiwiai terms and 
conditions that rnay ap^ wh^ ytu use ^iats ssvnses, tfurd-pa'iy cantei^, or third-partY software 

b. Applicable law and arbitrMion. £jtt^ far aiydspuwsfeiatingtoinfslleaoat property rights, oWigations, ch- any infangement claims, 
any disputes with 2iandMeaf1tu'r^«,fi of or .'eiaing to the Agreeoieni (“Disputes") shaSI be governed by Califomis law regardtess ot 
yourcou.hfry of wtgina wttereyouacwss233ndM«. awnrSwithsiarWingof any conftidsof law principles and ihe Unilod Nations 
Convention for the tnternmional S^e of (^lods. Any spates sfiali be resolved Py final and binding arpitrstion under me rutes and 
ausfMoesof the Amen»n Aftiistfioh Associsfion. tooeheKJ«San"ranci$co, California, ir^ English, with a wriHen decison staung 
legs! reasoning issued oy Lhe art)itmvtS}ateilhRp«ty’s request, andvtnfh arbiiration costs and reasonable documented attorneys' 
costs of t»lh parties to be borne t^ ttie party that ulSmalely Wees Either patty rrtav obtain inisjttcSve refat ipreliminary or permaneni) 
and orders to compei aittfraliMirv^ enfMoe an^ds in any coud of contpeteni jurisdicUon. 

c. Waiver. The faii jre Of 23erKjMe to etrerose orer^ncaany ogh» or provtsiort at the TCS shall not constitute a waiver ot such right or 
provison. H wty provisiwi Of ihe TOSffiftftindbyaoourtofcofnpeieniiunsdiaion lo be invatid, the parlies nevsnheiess agree inasthe 
court srtouid endeavor to give effect to the parties' irrtertfions as reflected in the provision, and the other provisiorts of the TOS rernam 
in full force and effea 

d. Term far cause of action. Ym agree fast regardless Of any ^atute cx low to Ihe conirsry, any clairn or cause st action a.nsing out of 
or related to use of the Services or the TOS must be filed within one {1} year after such cieim or cause of action arose or be forever 
bansd 

e Admlssit^Nty of ^nted vef^on.Apt-mtedv«sionorth<sagreemer8andof3ny notice given in efectrpnlo form shall be admissible in 
judicial or edmmistr^ve proceedings based upo.n or relying to tots agreement to the same extent and subject to the same conditions 
as other business documents and records origiriaSY generated and mainiBined in printed form. 

f. Section titles. The setiion ti£e$ in the TOS are for convenience ordy and have no legal or comraQual effect. 

g Severability Clause, if at'y oortiwi these TOS is found to be unenforceable, fhc remaining portion will remain in full force and 
effect 

h. Amendments. We reserve Ihe right to modify, supplement or realece the terms of the Agreement, effecio’e upon pcsbng ai 
www.23artdMe com or noiiVng you otherwise tf you do not warn to agree to changes to the Ag.'sement. you cart terminate the 
Agreement at any erne per Saebon 16 {Twmnatioit). 

i. Assignmertl: You may not assign or o^egate any ngnts or obtigaiions under the Agreement Any purported assignnseni and 
daiegaiiort snail be ineffective, we may freely assign or delegate aii rights and obligations under the Agreement, fully or partiatiy 
Without notice to you. Wemey also substitute, by way of unilateral noveson. eflea>ve taion notice loyou. 238ndMeforany ihrrt! party 
that assumes cur rights and obiigabons ur^der this Agreement. 

Previous version of this dxumen; 
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Seiffcii 23a!xSMe 


privacy statement 

Sutnmairy 

' 238r«»^ respect your not salt toSM.cFivdyeurii'icSwiuaHevsjPer^jn^Ni^XTn^onvM^ex^ 

cwtsery 

• are oKmttted ra protri^ a siKure. usor^ortrolM ttwiiXKimenl for our Swvice&. 

• This summary proWSwhlgl^l^l* of our lulPov«ySiatorietHafK3»pp8B» to 23ancftte'sooSec*<« and hansSngc# your f^rsofla! 
informsbon Wiaancoiji«geyoutoiaadtf«UiSUMmem. 

Dr^iiont 

■ 'aurKtMr means 238rdM»,lrtc^whoMpfVKdpalpiac* of buw>mit«1^SlmetraVi%,WouiMn\fnw.CA9<t043. 

' "ZSarxiWa means sctendRc raaaarot) ffwl TSandMe performs win the intent to pi^Ush in s pesr-retyew«3 scter^Sc^tHtfrt^ 

23arKlWe RasMrch ortiy uses Genebc arM SeK-R^KSted mtormstion from users who have ^van consent sRsn^ to the i^kattfe 
Consw^ OoeuRwry. ZJandVW Reseerch ecMUes do not Inctude R&O 

• *R&0*meansreseetchanddevelopmenlecSwitiesfMrfomiedt923BndMeoniisw'dK9.Theaea;btn^maylre»ide.Bn<M^ottw 

ttir^s. ii^roying Services andAor offering nse products or services to you: perfonn^ dugj% c«ttrol ac^t^es; candte^ data 

ena^ that may teed to ant/or inciude eommercMization with a etird party. 

• ‘Service'' or "Services'' means 23wM«'a pmducis. sohware. servacas and website as accessed ftomflma to tirmOy the u^, 
regarsess if die use '« m connection with en account or not 

Vfftich Peraonel Information We Colleet 

Tcraarui lnfonna«on* is it^ormadon mat can be used to idenMy you. ttinsr ak>na or in combinaten wiCt other information, zasncflule 

coRetds and stores dte foMmvtng types of Personet I n fon he tio n (see Terms of Servica for a ful list of reiaiad daftniiions}: 

• ‘Regta&sdon Infonnation'' Is the iRtotmaffon you provide about yourae* whan registering for aiytfor purchase^ our Services (e.g. 
name, email, etmss. user fO and pasMvord. and paymenf irformstion) 

• "Genetic information* Is irdormatlonregaftSng your g«K*vpe(e.g the As, Ts, Cs and (<» at peiteiSarlocatiMV in your genome;, 
generated through pnxesting of yourteftva by 23encfiM or by its contraem. successors, and assipiees; or othervese processed by 
and/or coninbuHd to 23anAte. 

• "Self-Reported infonnation* Is all infOrmetto n ebou yourMf. mouding your cSseete condbons, other hesIth'relelBd WonnKion. 
pereonat treiu. ethnictty, (amiry nistoiy. arid other informelton mat you enter into sunmys, terms, orteaiim wMie signed m to your 
SSandMe eccounl Setf-R^iorM Intemtaflon Is mdudeo in 23sn0We Research only if it has baen mdicatad ter ZSandVW Raeaaich 
use 01^ me website and if you nava givan consent as aascricwd in the applicable Censant Document 

> User Contenr <s an jnlormallon. data, text, software, music, auefo. pfetographt. graphica. video, messages, er other materisia > 
overman QaneBc Information end Setf-Raporied Inrotmaiion - generated by useni of 23andMe Soh^ end Wismitied. whafhar 
publicly or privately, lo or through 2SandMe. 

• *Web Behavior intermcllon* is intermstnn on how you use the ZSandMe webstte (e.g. browser type, domains, page views) oolteaed 
through tog files. coeWes. sod web beacon technotesv- 

How We Use Your infonnation 

• 23«ndMeeoltects Personal information frwn you for al purposes necessary to ensm me regular operaben of your aceoure and/or 
avaiiaWtty our Services. These IncWe. enrwrtg other Wngs. providing you wdh our Services; improving our Serveas anomr offering 
new products or services to you: performing quaRty oxitrol acOvitiei: conducting other R&Q and. upon your authorizatiort conducting 
23BndVVe Research on diseases, traits, and other emdbons. 

• VVe use Registration Informebon to enMe yw purciwse. Worm you when your Gene#c information ts avadcmie to you. prow* you 
with Customer servico. rrtanage our SerWees. and aulhenticete your website visds and toage. VW may «so use this information to 
offer you other proouen oraenrioss or to invite you roperticapete m spaede raseerth profects. 

• V» may dispose lo thiro parties, endter use in cor Services. “Aggregmed Genetic end Self-Reported Infonwaion*. which * 

Gertetic and Seif-Rcfnrted Informetion that hes been stripped of Regsiration InfonruKien and combined wHh data fiom a nuns^ of 
othen twers suffictant to minimize me poseteitiiy of wpoWig )rKSv>duaUevel infctmation whM stR providing seienlific evkfertce. if you 
rave given consent ter your Genet* erKt SeH-Rapenad Irformwton to be used in ZSandWte Research es deseribed in ihe app^osse 
Consara OocwTWrt, we may induOe euch irtomaBon in Aggregated Genetic at»d Setf-Reportad Information intended to to ptoiiaad 
in peer^riviewefl scientific jourrals. If ywj do not give consent for your Genetic and Sef-ReportedlnfemtaSon to be usedmSSandWB 
Reseerto, we may sfiu use your Genel* andter S^-Reponed information for R&D purposes es desolbed toeve, wNch may inckide 
asttesure of Aggregated GarwHc and Sed-Raported Information to ffsrd-perty norvprofh andtor commeidal resewi* partnsre who vriS 
not pubWh mat mtormation in 8 peer-reviewed sciendflc journ* 

■ Vtts wa never release yow iryawtoaMevei Genetic arxPor Setf-Reporteo informaUon » a third party witfiout asi*ig fw and nsahving 
ymr exf^ibi consem lo do so. unless teqidred by lew. 

• use vvwi Btfwvior Wtemafcon to iradt and monittr aggregate usage of our wtoWe. for R&D, for control, to impnw# ow 
Serva*s. and/to to target advertising ter our products arxs seivces 

• We give you the attiity to share your GeoeOclnformtoonw#! other 23eni»i(ecustemere through tftarfc^faiyores, 

• WewiSrrotdiscloseyourindtvt<foaMavelPeraoriallnfoRnationt08nythih>paity,«xc8^undefPteMo«ringcm»8nsi3nces 

Partners w sert«» providBrs (e.g. our co n tracfed ganotyping teboralory or credit card proceMors) use andfor ^ore me 
mformsfionm order to provide you with 23andUe's Services 

We 3ie retji^ to do so by law (see tto section toiow fitted 'Information DHwSosure Racfuired By Lew*)- 
- YouheveprovkIedaHpliidtewieentforustodoso. 

Your Choices 
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- Ctjntribulson of Pefst^! Infornatityr o^‘»r »an Re^stfaboo irtofnswio is vtXuntat^ and perniiSSiari-Dasad 

- Vvtiether to cw«enl for 23aiydMe to use your Genet* ^MSetf-Reporieblnformabon Sdf 238!!d'A% Resean;th <5 voluntary 

• Rtovitling Se»-Rep«te<iififc«naSon e^rou^^ satvejre. fwms. Offeatwes uxiGaieci for 23anclVVe Researcfs use is voiunary 

■ At ycsjr wntten requost «# aose your aoEOt^H. As 3 re^l, ® Gert^ inftjrmatfon will &e rBWDvtKf from the account and wit no 
iongef oe accessible 233ntSAe w«rsM use your Genefclnfwmaton in research cakns place sibling s^ir^y (50) days after acccunt 
closure. We cannot renvove Gen<aic infoimafion sis has ptewou^ been used for puDli^ed research or snereC with e«cmai 
collaborators bef«e accotrii ctostre, (See ffte s«Soo bSow tSted “Accoure Oosure and Correction ot Personal inforTnatton '.j 

Additional iiiformation 

• We encrjurage you to read23an<ffilc's fJi Slatenwt. 

How to Contact Us 

Quastions about iftis Suomary, isjf Privacy Stat^neni or about 23an<iMe‘s farttartg of your Persona,’ information may be emsiied to 
pnvacyigaSsnd.ms.ccxT:. or scfi! lO' 

Privacy Aaminisifalc^ 

SSandMa, irtc 
1 390 Shorebird Way 
Mour-tain View. CA 94M3 


Full Privacy Statement 
23andMe Respects Vour Privacy 

vSandMe recognces the ^nport^Ka al privacy »td JBspKSs your desire to store and access your informalion in g prrvatp anc ssa.-m 


Tr»$ Privacy Siai^.entisiiterKJ&dtonaiteyouawareof howwehgtKSeyodt PersonaMnformatior, wearecoimmined to providir^ you s 
secure user-coniioOed BrrvKwr>en: tor 0» use of our Services. Af the same tirtw, you siwe responsibiliiy for mantaining privacy and 
security ' for evanplo. by ke^r^yotr password secure. 

Ws crKourage you to tami!ia.ri2e yssjiwlf wtlh oor Privacy StaiemciM. Our Consent Fomt and Terms of Service espam that, by using ouf 
website end signing up for ou'’ serwce. you are aitowing us io process yourpersonaf WcrmoEtort according to the ptowiaons set forth in 
those documents and this Wva:^ Stateroeni. 

Your Personal tBromiatton 

In ih® course of yoti refattonship zaartdMe. we coiieci several rw«s of PorssBTaf irtformatjon Personal information is informstion trial 
could be used to identify you either tSonc o-' in combmaiion *Kth other mformakon. '/Ja cellecl such information from you wh«i you 
porcriese our Services, create a persona; accauni. comp'eie surveys and forms, artdfcr when you communicate wllh us or request 
informaiion from us, PwsonS Womiaiion collected ortire can be combined with Personal information coflected ofilirw. We collect fve 
primary lypes of Personal Womalion through our Sevice and website. 

1 ••Registration infomtation’' Is information ihat we collect from you when you purchase or sign up lor our Services. Eicampes of aucn 
information incluife your neme, credit card ntomiaeor,. WUng ana shipping addresses, and contact information, such as emat! address 
ana telephone number. 

2 '’GeiteUc infomwaoh-consisisofyourgenoiype. e.g. tncAs, T$, Cs, and Gs at paffiCuiar locations in your genome. Genetic 
infomtallon lsgenereie0wner.ysupurch>ase233naMc’s Service ana your saiiva semple is analyzed end processed or you oihervYise 
contributeoraocessyoieGenciicinfwmaiion intoogh our Services. Cor ostruotions fiw sample oileaion and sNpment aeaity require 
you (o send or^y ycHA ssTiva sample iocu< tnl'd-paityiatKKtfory labeiadwidt the unique barcode and no other ideniifter Theurigue 
ba'cooe identifies you to us but not u me laboratory, we are also required to provioc sex and date of birih or age to the taburaroiy 
pursuant to CLIA requir&TieiVs. No other Personat information is required tor the analysis. To pidlea your pnvacy. feamving personnel 
al trie laboratory will remove and ttscard any identifying mlarmaiion fe.g, naroe, address) inaudeo with seiiva samples fiBlani testing 
personnel receive the sapsries tor genoiyp^g Receiving personnel do not pertonm testing, ertd testify personnel only rtanclis samples 
labeled wth trie unique bwcode twess you c?>odse to store yoar sanpia m toe aobank, DMA and sahva sa-Ttpies are desiroyed after 
me laaoretory completes its work, i^ided that leboratcxy legal ana regulatory requirements no longer require trie eciuai samples to 
be mainisinco The laboratory securely sends toe resulhng Genet* intormetton to us along wnh your unique baicode Genetic 
inftKmaiion is stored securefy on ourservere, the faboratory also stares yogrOenelK intonnanon. out iabeleo only with a sa.mise 
barcode The laboratory cevaueSng ONA exlrsctton and analysis does rtot hare access lo your name, other Regtsirenon information 
or Shy other Personal iriformalion except your sex and dale of curto » age, as requitea by CUA. 

3 ’•Sefl-Repcirleo!nfomia!ion"inc3odesinfoRn^ooyoo?ro*KJc!Ous. arctuding but not iimi'tea to Info-mation about your diseese 
ccnrWions i« g Type 2 Dabeles), oflier rieafth-r^ed "intorTnauon (e.g. pulse rate, cholesterol levels, visua! acuity), peisonai l.'sits 

Ifc 9 . eye edef. nei^i), ethroofy. and/or fatrfy ftetory >e.g, sirntter infcnnatton about fa.mily marrtosrs) We coHee this informaiion from 
you rf and wmc-n you en!» toe irtoomaiicuT irSo storeys, forms, or features while signed in to your account Seif-Reponec intormation is 
induoadinJSand'vVeReseafchottiyifRhas beenind!catedfor233r>dW6 Research use on the website and if you have given censam 
as descnc-ed in cis ^i^ic^le Cor«ere Docunrent, 

i. ’’ifserComent-is^linfofmadonoirief rfiaoSertetee ir^wroation Of Self-Reported informalion generated by users of 25anay.e 
Services and iransmitied, whelh« jhAliciy or prwasiy. to 23anaMe. Us» Content may inc'ude data text, soliwafs, music, audio, 
photographs, gr^toics, video, messages. orothernBie«als.Fw example. User Content indudes pests madaio fhs ^andWe 
community toramsexem^s to Customer Si«>pori. UserComeitt ctossttoitncludeGenetic informato-n or Self-Reponed info'rnabon 

5. "Web Beh«viorit«omTalion’‘lsti*xn!3tK>nentwwyouusetoe23aTaMewebsit8re.g, browser type, dorr, ains. page views) coJiected 
through log fues. cooiies, ersd web beacon teefmotogy. 

Bow We Use Regisiraiioh Irtformaticn 

'v'Ve use your Rcgistrafion irtormatoo to ajmenteaSe y«x twbale visits and usage; to enable your purchase: to «;m?TH.-oica!s *itn you 
about intormatisn. sevices. and prorfe^ that you have res^iested; andtomanaoe end improve our website, software, sno Se'-iues We 
may also use this 'ntonriaiion to you services and products toat may be of mteresi lo you or invite you tc psiicipsie n soecific resesren 
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pfciGcrs Vi's g.ve you opponwwy lo ops ou! of i^bona; somirsifscasicins. ^tfieriivoucjn our Service o; by ccntacfng cur Pnvscy 
A^n.'liSirator 3’ pnvacy@23ar«jRW coffl 

Hew We U^n Genetic and Setf-Reported information 

We use you Gericite aid SeH-SffiKSled tnfOmation to provide you vet) 23arKJMe Services, cusso-rotze ffie user e»peosnca, ano enhance 
our iaaiurss. if you allow shanng. G««^ and S«-R^C*wfl InSKTraswi may be disajsyeci in other users' accounts Setf-Reporteci 
information is u»a f&custOfjareyot^uswexpelefKe- farexamsss, by at^ustrigrepols of {jeneiio rtsi' to account for you rsponeo 
t«haviors ar envionmerMS exposures 

if. and oniy if yo-u have given conseiW K!p»1ic^aislr!23anKrvVe ResearKi as deschbeoin ftie appiicaWe Consent Document, we may 
nciude yaur Gencuc Irytortnabon and SeM-ft«fp-orted aiscated for 23aridV\* Research use tn Aggr^aied Geneba and Seif- 

Reportec :ruorrnsiiond>saoscd totttinSpaties fewthe pu^Jose of p»i3tic3i<on ic apear-reuiewed soenirfe joun'ia!. 23ansWe Research Is 
intended to advance genM’C i(no».-J«Qe »id to cresae, cOidmerctaUze. w uadeHafce aaiviiies toward the prsciica! 3P»’' cations of this 
learning lo tne iihprcvumen! of liealih care. 


if you do not g've ^>u conswc so panicipate in 23ah5ft^ ResesrCv JSaneWe may sW use yoir Ganette and Setf-Rspenerf intormauon for 
purposes such as auafity control or other R&D acliva^ Genetic aru SeW-Reponetj infmcnaucvi used for such purposes may be indudea in 
.Aggregated Genwic and Sttt-fteporteo fntomaion Sscicsec to tfsrdi»ny research partners who wSI not puWish the information n a oeer- 
rsviewed scisnlfe, journal. Research pstners may mdude corraT<efCfal or fiorH>rofii orgarszations that conduct or suppoh scientjf cfmedicat 
researcti o- conduct or si^3port the devekamehJcsfditga or deuces tca^nose, or treat health conditions. 

How We Use User Co.nt»it and Web Behavtor infCHnna&on 

SSanoMs uses User Content to proviao Our SenncesarKi uyipfove the over^ userexperierice. Ror exsmpse, posa made to the zSandMs 
community fpnjms are oublicty drspayed to other users See SectKci 13 of the Terms of Service for a fuH desc.'lption of your rights re.'sttng to 
User Content 

Web Behavio- ii^owiahon i$ ccHeCved ihrwigh fites, cookies, and w«? beacot tetStnoiogy duhns 3 visit to the 2'iandMe website Web 
Bahavtorinftj'matjonis used to improve otrSwvices and the overiti ijserexpenettce. 

Log Piles. Who.'’ users wsii eurwebsfte. ZSafWJMegathcrscenainnSonnaicoBUKimeticaiy and stores it in log flies. Tms 'nformsaon 
includes internet Protocol ;iP) add'esscs. bnwvser type, imemet Service Rrovfder, nsfismngtextt pages, operating system, daienime stamp, 
and ciichstream data ti.e. a list of p^es v t^Ls visited). We use this Btsomaiion, which is not oesigned to identify infividuai users, lo 
anaiyie trends, atsntrvster it* site, trees, users' noveinents around the Site, and grjtcr demographic intonmation about our user ha.ee a* a 
w.'vBte We may. in some ercumstanoes. need to review tnisauianiancaiiycosecteo detain romainaUonwiB-fSpecif'io Registration 
infotmaBon to idonirty and res^ve issues tor i.ndivtdgtt users 

Ccotiiee. Tho23BndM»'ivei>stte^p uses cookies a cxxAie is a smaittext file that is stored on a user's computer when you visit our 
wfibsita or any other website thrci^h your computer. Wd use both session cookies and persisterti cookies to make it easier for you to 
navigata our sits, imptwe the security cf your Perscnal imonnason, enhance the torKaiemaiity of oarlain features, and improve pBrfWmarice, 
The cookies we emptoy are used to enable secure access to your acca/nt when you are signed in to your account and ane only appheabie 
within IhB oonlines of our website. 

A session cookie esrpiras wt«n you close your b-owser. a persistent cookie remains on your hard drive tor an extended period of nme. You 
can remove persiatem cookies by fonowing aireciio.ns provided in your intentei browser's "heip" file. Hovrever. W you set your Urewser to 
reject cookieS; yOur abiCiy to use our site ws: be s.gnificanuy ■.■npaireo mpanio^ar, you witt not be able to access any patt of our site Lhat 
requires s sign-m. such as yMjr actoum. 

Web Seasons. A web beacon IS a dear graphic image tna; istoa-oecby yourweb brwserwhenii accesses a website and that records a 
user's visit to a pafliciAar web page. We, ot ovrd panics ihas work for u$, may pace cookies and web beacons on our website, m our emailSi. 
And ih our aoveftiserr>»i'$ thai appear on other wcosnes or m ema*'$ cert by others iha» mcotiein our prooticts ana services witn ogr 
perrniSAsn. The purpcise of oirr weo besttons is to sivpon operst'or 0 * o.ir wehsite and to nffei acfditipnai products and services Ihrpugn 
targeted advedisaments For example, wemay use oeoconsiodeietiriHte when someone views a web page, count new many 'ntJividua.'S 
visit ou" >v»sitiii aher cdtckihs advertisements placed on other websites, o'coure how many people have purchased products irom our 
wabsiie after viewing a.'’ advemsement we p’aced w® beacons may atso help us aeterroine the effeetivenes.s of an emeu carnoaign 
neceuse tne beacons can couk the number of md.viduais whocmen anerr>3i<ortoiw.ad it to others. use this Web Setiawo' intormation 
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request (o Cusiome: Support at he^23ancme.c»m and ineuoirig toe riame of the ^afic survey, (orm. or feature. 

Children's Privacy 

SJandWeisconvniHediopfiweclingthe privacy of Cfuiaren as wen as aduRs f-Jaitoer ?3ah3Menorany oi its Srvices are designed or 
intended to aiiteci chitoren ivider !f» age of t3. A parwv. « guaraiaa however, may cofiect a saliva sample ^m. oreaie an account for, end 
proviiJs Seif'Reportedintormaiiononbetiaifof hisorherchic. TheparereorgHoraiaft assumes fult responsiOiiity torensmiig toat toe 
irKormstion mat hersheprevidss to 23an®ite«iow ?»s or her Ctidis KepiaKure ana Pwr toe iniormatlon sobmicea is accurate 

Security 


23andb'eiaKes scrtousiy toe iresl yrwptec® inus To prevent unaiChonsed access or disclosure to maintain data accuracy an-io ensure 
iric appropriate uag d ffifomaian. ZSandMe uses a rai^ o' s^vonafcie physi-da, technical, and aammistratve messi,ir»s to ssteguard your 
Personal !n«o--maBOR. m accordence wito Oirert technoiwea! and irtoiisiry standards irt particular, ai: cQrtrieci;.>Ts to ana Tom c^.ir wePsite 
are encryptec using Secure SaSre: layer (SSL) teiSwoiogy. 

Please lecognice ifta! {vptectino your Personal Iriformatior is sisc yOur rcsponsitiil.ty Wfe as* you to be respansitHe lor ssteau^ding your 
passwoid, secret questions and answers, and other at«Ten;ic.*i«> mrcnmaticm you use to access our Services vou shouia nor disclose your 
autn.snucaiion hforcwtion k any Swd par^ andshaadirrunediate-iy reai^ 23an3Meof anyMnauthoriied useot your pas sworn 23ana.Vis 
cannoi secuie Pe'soriai infcsrtnalic-n that you -release an your own or to* you request uS to release. 


ir) toe event tost 23andMc goes threo^, a businsss irertsttion Kjch as a merger acquisrtioo sy anoLhof company, or saieoi af or a porbor. 
of its ssseis. your Persona intormabcm wii ike^ be amang the assets ira-nsterrcd. In such a case your info.rmation wotiia remam subjecl to 
the promises made in *iy pfe-e«$tiRg Privacy Statsmera 


https://www.23andme.com/about/privacy/ 


11/30/2010 



210 


Privacy Statement - 23andMe 


Page 5 of 5 


Changes to This Prtvacjf SU!c<n«it 
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Navigenics 


The Honorable Henry A. Waxman 
Chairman, Committee on Energy and Commerce 
U.S. House of Representatives 
2125 Rayburn House Office Building 
Washington, D.C. 20515-6115 
November 8, 2010 

Dear Chairman Waxman: 


Thank you for your letter dated October 26, 2010, forwarding written questions for the record 
submitted by a Member of the Committee. Enclosed please find Navigenics' responses to those questions. 


Navigenics has sought to cooperate fully with the Committee's investigation. It welcomes the 
opportunity to provide any further information should the Committee require it. 


Very truly yours. 



Vance K. Vanier, M.D. 

Chief Executive Officer 
Navigenics, Inc. 

Phone: 650.585.7707 

Email: vance.vanier@naviaenics.com 

Enclosure 


iDBI E Hifcdale BH. S.j»B 550, foster Citj, EA 9«04 
ww-nsvigeniss-Kim / (868) 522-1585 / +1 (650) 585-7742 
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The Honorable Diana DeGette 

1 . What gaps do you believe exist in genetic privacy law? What recommendations do you have 
for addressing these gaps? 

The Genetic Information Nondiscrimination Act of 2008 (GINA, Pub.L. 110-233), 
provides substantial protections for genetic information. For example, health insurers 
cannot use genetic test results to deny medical coverage or set the price for health 
insurance. Insurers also cannot ask or require employees to take a genetic test. These 
rules cover health Insurance plans of all sizes and types, including group health 
insurance, employer-run and government-run plans, and individual policies, 

GINA also prohibits employers from using genetic test results to make hiring and salary 
decisions or set other job-related policies. Moreover, employers cannot require 
employees to take a genetic test as part of starting or performing a job, except in very 
limited circumstances to protect worker safety. 

Despite establishing these critical protections, GINA also has some noteworthy 
limitations, GINA's protections do not apply to other types of health-related insurance, 
such as life insurance or long-term care coverage. In addition, GINA only safeguards 
genetic testing and genetic information. GINA does not apply to a person who has been 
clinically diagnosed with a genetic disease. Other federal protections, however, may 
apply in that situation, including those lifting restrictions on health coverage for 
individuals with pre-existing conditions under the recently enacted Affordable Care Act 
(Pub. L. 111-148). 

We encourage congressional leaders to extend GINA provisions to life insurance and 
long-term care insurance and to include those patients with a clinically diagnosed, or 
“manifested” disease. 


2. Who should develop standards (e.g. biomarker standards, risk algorithm standards) or other 
relevant criteria for genetic tests and how should they be vetted? 

We believe the National Institutes of Health (NIH) would be the best developer and 
overseer of genetic testing standards, in conjunction with ongoing Federal regulation of 
lab services under the Clinical Laboratory Improvement Amendments (CLIA) and the 
continued, active participation of professional specialty medical societies. We 
recommend that Congress encourage the NIH to establish a set of recognized scientific 
criteria and convene panels of external experts to review and validate markers based on 
such criteria. In addition, we believe NIH should establish a separate panel to address 
questions about related new technologies, potentially under a federal interagency 
mechanism as envisioned in legislation recently proposed by Congresswoman Eshoo 
and Congressman Kennedy and previously proposed by President Obama, the 
Genomics and Personalized Medicine Act of 2010, 
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3. Should a minimum scientific evidence requirement be met before a claim or risk assessment 
is made in a direct-to-consumer genetic test? 


Yes, there should be minimum scientific criteria as well as testing standards that serve 
as the basis for any claim in genetic testing. There should also be a requirement that all 
testing markers and methodologies be transparent to physicians and patients. We 
believe it is important to note that all of Navigenics' testing is performed in our own 
CLIA-certified laboratory which has strict quality control procedures and lab methods to 
maintain the integrity of all of our samples. Our laboratory methods, as required by 
CLIA, undergo extensive laboratory validation to ensure that they are accurate and 
reproducible. 


In furtherance of the goal of minimum testing standards, we have developed our own 
scientific and clinical criteria for validating markers, which includes the requirement that 
the association between the genetic marker and the condition must have been 
published in a top-tier, peer-reviewed journal and replicated at least once. It is then 
reviewed by our team of Ph.D. geneticists for accuracy and validity against a set of 
transparent criteria. Our clinical team then determines the “actionability” level for each 
condition or drug-gene interaction, since the goal of our service is to prevent or delay 
onset of conditions and to use medications more effectively. 


4. Describe in detail what genetic counseling services are available to potential and current 
members of your company. Please include information regarding the ty'pe of counseling 
provided, the training and credentials of your genetic counselors, time of availability and 
duration of genetic counseling, and all costs associated with receiving genetic counseling, 
including one-time and ongoing counseling. 

Navigenics is the only company that has a team of board-certified Genetic Counselors 
on staff who routinely counsel physicians and patients in order to ensure that they 
understand genetic information. Our Genetic Counselors are trained healthcare 
professionals who specialize in personal genomics, and their work has made them 
leaders in their field as they educate physicians and other providers to allow them to 
integrate personalized genetic analysis into healthcare programs. Our Genetic 
Counselors are also board-certified professionals, having completed two-year Masters 
Degree programs, and adhere to a code of ethics that includes maintaining the highest 
levels of privacy and confidentiality. 


Currently, unlimited genetic counseling is included in the cost of the Navigenics Health 
compass. They offer counseling via telephone only. 
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5. Please describe in detail the process by which a client of your company receives a genetic 
evaluation. Include all steps that take place, from the point a client or physician solicits 
information about a genetic test to the point when a genetic report is received. 


Following is a brief description of the process that a potential client undergoes to 
receive a report from Navigenics; 

1) To request a Navigenics test, members must sign up through a physician or 
corporate wellness program. Members cannot visit the Navigenics website and 
order a test directly. Nor does Navigenics market its tests through a third-party 
retailer. 

2) Once Navigenics has received a valid application to participate in its program, we 
send a saliva collection kit to the enrolled participant by mail. The kit includes 
detailed instructions, a saliva collection vial and materials for shipping the vial to 
our laboratory for testing. Members send their samples back to our CLIA-certified 
laboratory in the envelope provided. 

3) Our CLIA-certified laboratory analyzes the saliva sample to identify risk markers, 
Navigenics then analyzes each individual’s genetic risk for certain health 
conditions and medication reactions. This process typically takes approximately 
two to three weeks. 

4) We notify members via email when the results of their genetic analyses are 
ready. In this email, members are provided with information on the availability of 
Genetic Counselors to clarify the test results and discuss any questions the 
member may have. Members can then log onto their secure online account and 
review a comprehensive report of results. If the customer has signed up through 
a physician, their results may be delivered directly to the physician, who will 
contact them to review the results. 

5) As noted above, Navigentics’ Genetic Counselors are available to explain genetic 
reports to each member and answer any ongoing questions. Our Genetic 
Counselors are also available to work with the member and his/her doctor to help 
them understand the member’s genetic information as they develop personalized 
health strategies. Our Genetic Counselors are also available at any stage in the 
testing process — even before the member has decided to purchase Navigenics’ 
services — to discuss any questions or concerns. 

6) We continue to update risk reports as new markers are identified and validated, 
notifying members of new predispositions or drug-gene interactions, for as long 
as they subscribe to Navigenics' service. 


6. Please describe all measures used by your company to protect client privacy and client 
identity. In your response, please discuss sample and data storage before and after samples 
are processed, and data transfer between ail involved parties (e.g. between client and your 
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company, between \ our company and contractors, betw'cen your company and medical 
professionals). 

Privacy has always been a hallmark of the Navigenics service. We have a very strong 
privacy policy that explains how we collect and use the information that our members 
provide to us. Set forth below are the key components of our privacy policy, including 
provisions addressing sample and data storage before and after samples are 
processed, and data transfer between all involved parties: 

Collection and use of information 

Navigenics collects a variety of information regarding use of our website and services, 
including personally identifiable information. The "personally identifiable information" 
addressed by this policy refers to the following: 

• "Account Information" means the information that members or physicians provide 
to us when creating or updating Navigenics account, or purchasing our services, 
that can be used to uniquely identify each customer, such as name, telephone 
number, email address, billing/shipping address or credit card number. 

• "Genetic Data" means the genotyping results that we generate for each customer 
or physician through our services (namely, the set of A's, G's, T’s and C’s at 
particular locations in the genome) but only to the extent such results, by 
themselves or when linked to other personally identifiable Information, are sufficient 
to uniquely identify each customer. 

• "Phenotype Information" means gender, birth date and, optionally, other personal 
Information about each customer that he/she or a physician may voluntarily provide 
to Navigenics, which may include ethnicity/ancestry, the geographic regions where 
ancestors lived, any diseases or other health conditions that run in a customer’s 
family, and personal traits such as height and weight. 

We collect and use personally identifiable information to authenticate each customer’s 
use of our website and services, to process purchase transactions, to provide the 
services our members or their physicians have requested, to communicate with 
members or their physicians, and to send customer or their physician’s relevant 
information and materials. However, Navigenics will not, without the customer’s 
consent, disclose or share personally identifiable information with third parties except 
as required to provide the services as requested by the customer, in the event 
Navigenics is acquired by or merges into another company, or as othenvise required by 
applicable law. We limit access to personally identifiable information to appropriate 
Navigenics personnel on a need-to-know basis. 

Research 

Navigenics believes in providing the highest quality service available and helping 
further scientific and medical research. To that end, we may analyze our members' 
genetic data and associated phenotype information on an aggregated basis and de- 
linked from any member account information, to: 
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• Improve the quality and features of our website and services 

• Provide our members with new and more accurate analysis of genetic data 

• Discover or validate associations between certain genetic variations and certain 
health conditions or traits, as well as other insights regarding human health 

• Publish our findings and insights without disclosing Genetic Data in a quantity 
sufficient to uniquely identify the customer, and without otherwise disclosing the 
customer’s identity 

We may also give each member the opportunity to contribute his/her genetic 
information to science. If a member elects to contribute his/her genetic information to 
science through the Navigenics service, he/she allows us to share Genetic Data and 
Phenotype Information (de-linked from Account Information) with not-for-profit 
organizations who perform genetic or medical research, and he/she allows such not- 
for-profit organizations to separately or jointly publish study results that include Genetic 
Data and Phenotype Information (but not Account Information), in peer-reviewed 
scientific and medical journals and otherwise, and to deposit such data and information 
into public data repositories or othenwise make them publicly available to the extent 
required by such journals. 

If a member elects not to contribute his/her genetic information to science through the 
Navigenics service, we will not share their Genetic Data or Phenotype Information with 
such organizations. 

Finally, Navigenics will never sell a member's personal genetic information to any third 
parties. 
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PATHWA 






November 15, 2010 


Eariey Green 
Chief Cierk 


Dear Mr. Green, 

Below please see Pathway Genomics' responses to the questions submitted by 
Congresswoman Diana DeGette in a follow-up to our appearance before the 
Subcommittee on Oversight and Investigations on July 22, 2010 for the hearing on 
"Direct'to-Consumer Genetic Testing and the Consequences to the Public Health." 

If there are any further questions, please do not hesitate to contact me (858-771- 
0523), or Ed MacBean (858-692-6242). 


Sincerely, 


K. David Becker, PhD 
Chief Scientific Officer 
Pathway Genomics Corporation 
4045 Sorrento Valley Blvd. 

San Diego, CA 92121 
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Ql. What gaps do you believe exist in genetic privacy law? What recommendations 
do you have for addressing these gaps? 

A. As you know, the federal Genetic Information Nondiscrimination Act of 2008 
(GINA) prevents health insurers from using genetic information to deny health 
coverage or establish the cost of health insurance. GINA also prohibits employers 
from using genetic information when making employment-related decisions. However 
currently only a minority of states prohibits genetic discrimination by either life, 
disability and/or long-term care insurers. Pathway describes this risk in "A Patient's 
Brochure on Comprehensive Genotype Testing," which is a supplement to our 
patient's Informed Consent. 

Thirty-nine (39) states have genetic privacy laws that provide special legal 
protections for genetic information beyond the protections provided for other types 
of health information. As you know, state laws preempt the Health Insurance 
Portability and Accountability Act (HIPAA) and the Health Information Technology for 
Economic and Clinical Health (HITECH) Act. The complexity of complying with 
varying state laws creates a burden on small- to medium-sized regional and national 
companies and introduces the risk of non-compliance when one or more states have 
requirements that may be different from the majority of states. 

While it makes sense to regulate many things at the state level, genetic information 
should not be more, or less, sensitive depending upon the state. Regulating the 
privacy and security of genetic information at the federal level, with no state 
preemption, would provide a simpler regulatory scheme and better assure 
compliance. A single regulatory level playing field would also ultimately better serve 
all stakeholders, including consumers. 

The National Conference of State Legislatures (NCSL) website demonstrates the gaps 
that exist in these laws. 

• Genetic Privacy Laws - Updated January 2008: 
http : //WWW. ncsl.orQ/default.asDx?tabid= 14287 

• Genetics and Life, Disability and Long-term Care Insurance - 
Updated January 2008: 

http://www.ncsl.ora/default.a5Px?tabid= 14283 

However, regardless of the regulatory structure that is in place. Pathway continues 
to remain committed to full compliance with all applicable laws and regulations at the 
local, state and federal levels. 

Q2. Who should develop standards (e.g. biomarker standards, risk algorithm 
standards) or other relevant criteria for genetic tests and how should they be 
vetted? 

A. Standards will need to be different for different types of genetic information. 

Each area of genetics, or intended use, poses specific challenges that require 
Individualized approaches to ensure that safe and effective information is available to 
clinicians and to the public. Standards development should incorporate as many of 
the stakeholders as possible, including representatives of the public, patient 
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advocacy groups, personal genomics and diagnostics industry leaders, genetics 
experts and the regulatory agencies. 

Such a group could be coordinated through the NIH, or other organizations, such as 
the Biotechnology Industry Organization (BIO) or the Personalized Medicine Coalition 
(PMC). The goal of the group should be to produce a balanced set of standards that 
provides for public safety and allows access to significant scientific findings through 
responsible reporting, innovative methods, the flexibility to adapt to rapidly evolving 
information and provide public education. 

Q3. Should a minimum scientific evidence requirement be met before a claim or risk 
assessment is made in a direct-to-consumer genetic test? 

A. The future of medicine is to empower patients with useful information that will 
improve personal engagement in health decisions. Emerging results suggest that 
personal genetic information can effect positive behavioral change that may lead to 
improved health. Further, providing personal genetic information is an opportunity to 
educate the public in the utility and limitations of this resource. 

Standards should be established and should be specific to the type of genetic 
information and the risk of the intended use. Some genetic information is of low risk, 
for example ancestry and nutritional information such as the genetics of lactose 
intolerance. In this case, claims should be supported by sufficient evidence of 
replication from independent studies. Other genetic tests could present significant 
risk of false positive/negative results, such as the type of cancer treatment to 
employ, and as such, the claims of the genetic test would require regulatory review. 

Regulators should be cautious to apply appropriate regulation that will protect the 
public, allow for innovation and adapt to the rapidly changing scientific environment. 
Simply producing a list of markers acceptable for personal genetic testing, although 
attractive in minimalism, may have far-reaching deleterious effects on innovation. If 
a genetic variation is to be used individually to imply risk, then the evidence 
supporting the intended use should be substantial, requiring that the findings be 
replicated by independent genetic studies. However, some biomarkers may have 
limited Individual utility, yet could contribute significantly as part of a multiplexed 
test by capturing information about complex biological interactions. In such an 
instance, the test should be evaluated based on the risk to the patient and the claims 
about the overall results, not the individual markers per se. 

A mandatory genetic test registry should be established, requiring genetic testing 
companies to provide enough information to evaluate the evidence supporting the 
claims being made about the genotype-phenotype correlation. The registry could 
provide regulators with information necessary to thoroughly evaluate all tests and 
determine if the test would require further reguiatory review; at the same time the 
registry could allow non-proprietary information to be publicly available for 
comparison of providers. Genetic tests should be required to demonstrate acceptable 
levels of support based upon standards of evidence, along with the risk of the test 
results to the patient and the claims being made about the results. All genetic testing 
laboratories should be required to be certified or accredited through the Clinical 
Laboratory Improvement Amendment (CLIA) and/or the College of American 
Pathologists (CAP). In this fashion, regulatory inspections could ensure participation 
in the test registry, allowing proper assessment of all genetic testing 
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Q4, Describe in detail what genetic counseling services are available to potential and 
current customers of your company. Please include information regarding the type 
of counseling provided, the training and credentials of your genetic counselors, time 
of availability and duration of genetic counseling, and all costs associated with 
receiving genetic counseling, including one-time and ongoing counseling. 

A. Pathway offers pre- and post-test genetic counseling to any individual who is 
interested in, or has taken, one of Pathway's genetic tests. All of Pathway's genetic 
counseling services are currently offered free of charge or obligation. 

In pre-test genetic counseling, one of our counselors will typically explain the 
process for genetic testing and the type of information that an individual might learn 
from genetic testing, and the limits of genetic testing. The genetic counselors will 
also attempt to answer any specific questions raised by the individual, including 
consent-related questions. 

The process for post-test genetic counseling has changed since we suspended 
consumer-initiated testing, but we will explain both methods here since they seem 
relevant to your line of questioning. 

In the consumer-initiated model, post-test counseling was initiated in one of two 
ways. The first scenario would occur when a member of our clinical staff identified 
something in the report we believed to be important to discuss with the individual. 
The typical scenarios we identified for this action were the following: 

• A pregnant woman, or an individual who reported their partner was pregnant 

• An individual planning to have children and who was identified as a carrier of 
one, or more, recessive genetic diseases 

• An individual who had reported a family history of a disease and the testing 
demonstrated an elevated genetic risk for that condition 

• An individual who had reported they were using a medication and our test 
suggested a possibly atypical response, based on his or her genetic profile 

Our overriding concern in all these cases was that an individual might misuse this 
information to make an uninformed decision about his or her health. Unless there 
was an indication of something severe or an extremely risky situation, we notified 
the individual that one of our genetic counselors was available to review the test 
results with but did not require it prior to releasing their results. Additionally, we 
always encourage individuals to share the results with a personal physician before 
making any changes to his or her medical treatment or initiating any lifestyle 
changes. 

In our current medical model, the testing is requested by an individual's physician 
and the results, in the form of a detailed report, are returned to the physician. Our 
overriding concerns are the same; however, the process has been modified slightly. 

If there is information in our report that our clinical staff feels should be highlighted, 
we provide that information in a cover letter that is included with the paper copy of 
the report. Our genetic counselors are available to discuss the notations or any other 
aspect of the report with the ordering physician or, at the physician's request, 
directly with the patient. 

All of Pathway’s genetic counselors are Board-certified or -eligible by the American 
Board of Genetic Counseling. Our genetic counseling is regularly available Monday 
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through Friday from 8:00am to 5:00pm, Pacific Standard Time. It is important to 
note that we will make exceptions to be available during non-standard hours to 
accommodate an individual's needs. Typically, a call with a genetic counselor lasts 
between 10 and 20 minutes, though it can vary significantly based on customer 
needs. As our customer base grows, we anticipate that we may need to expand our 
operating hours to be available for customers in different time zones. Additionally, 
we currently record all calls with genetic counselors, after we receive from all 
participants consent to discuss genetic information and to record the call. If a person 
declines to have the call recorded, we will still speak with him or her, but only after 
documenting the request not to record the call. 

Q5. Please describe in detail the process by which a client of your company receives 
a genetic evaluation. Include all steps that take place, from the point a client or 
physician solicits information about a genetic test to the point when a genetic report 
is received. 

A. As with our response to the fourth question, we will discuss the process as it was 
when we offered consumer-initiated testing, as well as the process as it relates to 
our current medical model. The underlying tenets of accuracy and responsibility in 
testing are unchanged, but the processes are slightly different. 

In the consumer-initiated model, an individual would come to our website 
(www.pathway.com) and choose which reporting services they wanted. They could 
select the health test (including risk for health conditions, presence of any recessive 
carrier mutations, and likely responses to certain drugs), the genetic ancestry test 
(an analysis of where their genetic ancestors originated and migrated from 10,000 to 
150,000 years ago), or they could order both tests together. Once they had made 
their selection, they would provide payment information and complete the online 
checkout process. When we received their order, we would send them a collection 
kit, which includes a saliva collection vial and cap, a requisition form, instruction 
materials, a biohazard bag and prepaid shipping materials. The individual would 
typically receive the saliva collection kit within two to three days. The individual 
would provide his or her information on the requisition form, submit 2ml of saliva 
into the collection tube, screw on the cap to release the preservation fluid, place it in 
the bio-hazard bag and, using the pre-paid package, mail the sample back Pathway's 
CLIA-certified lab. 

In our current medical model, the process has been modified to require an interested 
individual to contact his or her physician to order the desired test(s). Unfortunately, 
this can be a significant barrier as an individual may be required to schedule several 
appointments and take time off of from work to obtain the physician's order, have 
the physician collect the sample and review the results. In order to minimize any 
inconveniences, we have forms that can be downloaded from our website and allow 
the doctor to release the results directly to the patient. While we continue to make 
customer service and genetic counselors available for phone support, there is no 
question that the medical model creates some hurdles that can prevent many 
patients from accessing their genetic information. 

In both models, the individual would go online to www.pathway.com/activate and 
create their secure online account before mailing the saliva back, though we do allow 
for a paper-based option to collect the same information in the medical model. 

During this process, individuals provide a username and password, provide personal 
information (contact information along with date of birth, ethnicity, and gender), 
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before reviewing and agreeing to the consent, terms of service, and privacy 
statement. At that point, the user can voluntarily complete a health survey, which 
captures information about their environment and lifestyle, current health, and 
family history. 

For both models, we process the samples identically within the laboratory testing and 
review processes. When the sample is received in our lab, it first goes through an 
accessioning process where the sample is received and inspected. The accessioning 
team visually inspects the sample to make sure it contains a sufficient amount of 
specimen, that there are no signs of damage or other concerns, and that the 
personal data on the vial matches the personal data on the requisition form. 
Accessioning also checks the information on the requisition form to ensure that it 
matches the information provided during the activation process. If any of these 
steps fail, then the account is assigned to our customer service team to contact the 
customer to clarify information that does not match and, if necessary, request a new 
sample. 

The DNA is processed in our on-site CLIA-certified laboratory, and the results are 
processed through the bioinformatics pipeline to analyze the genotypic 
information. This procedure includes several quality assurance checks to ensure that 
the sample has been properly processed. The bioinformatics analysis pipeline 
generates the results for the report by calculating the risk categories of complex 
health conditions, the presence or absence or recessive genetic mutations, and the 
expected drug response. The results, along with an individual's genotypic 
information, are loaded into our results delivery system and prepared for evaluation 
by our physicians and genetic counselors. This group reviews every test and looks 
for any items of concern as described above, and decides if the results can be 
published or if a communication is required prior to publishing. 

In the consumer-driven model, the communications are accomplished directly with 
the individual being tested. In the medical model the communications are made only 
with the physician and, if specifically requested by the ordering physician, directly 
with the patient. 

Q6. Please describe all measures used by your company to protect client privacy 
and client identity. In your response, please discuss sample and data storage before 
and after samples are processed, and data transfer between all involved parties (e.g. 
between client and your company, between your company and contractors, between 
your company and medical professionals). 

A. Pathway takes its privacy and security responsibilities very seriously. 

PRIVACY: We will use the FTC's Fair Information Practices as a framework for our 
response related to privacy. 

Notice/Awareness: Pathway provides Summary and Full Privacy Statements 
(collectively the "Privacy Statement") that explain how information is collected, used, 
shared, and protected, and patient choices to limit sharing. The Privacy Statement is 
available via a prominent link in the footer of our website. 

Choice/Consent: Prior to laboratory testing, either the ordering personal physician or 
Pathway obtains patient consent, as determined by the process. Pathway presents a 
two page Informed Consent and a more detailed Brochure (collectively "Informed 
Consent") that explain the purpose, benefits, risks and limitations for the genetic 
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report ordered, as well as how information is collected, used, shared, and protected, 
and patient choices to limit sharing. Pathway makes clear in its Informed Consent, 
Privacy Statement, and website that Pathway-authorized physicians and genetic 
counselors are available for pre-testing consent counseling, and provides a toll-free 
phone number to facilitate this. 

Access/Participation: The Privacy Statement explains to individuals who have an 
account how they can update or correct account information (such as email address, 
street address, or phone number) to ensure accuracy and completeness. In cases 
where the physician establishes a patient record and there is no customer account, 
the physician is responsible for keeping appropriate record information current. The 
Privacy Statement and Informed Consent explain how patients can request earlier 
DNA extract destruction and/or account deactivation. 

Integrity/Security: Pathway employs reasonable and appropriate administrative, 
physical, and technical security safeguards to protect patient personal information, 
which will be further explained below. The accuracy of information is explained in "A 
Patient's Brochure on Comprehensive Genotype Testing," as well as in all genetic 
results reports. 

Enforcement/Redress: The Privacy Statement explains that privacy-related 
complaints can be brought to the attention of Pathway's Chief Privacy Officer whose 
contact information is provided in the document. It further explains that any 
unresolved privacy complaints can be filed with the Secretary of the U.S. Department 
of Health and Human Services and/or the California Department of Health Services. 

IDENTITY: Pathway's customer service and genetic counseling personnel are 
privacy-trained and adhere to established procedures for verifying the identity of 
patients at the outset of a call. 

SECURITY: As mentioned above, we employ a comprehensive system of industry- 
accepted administrative, physical and technical controls to safeguard the privacy of 
and protect the information that we collect, use and store. 

All Pathway workforce members, including employees and independent contractors, 
who have access to personal information as a part of their regular responsibilities, 
are privacy and security-trained and sign a confidentiality agreement. 

Pathway employs roles-based-access-controls (RBAC) to limit; 

• Physical access to the building, laboratory and data room; and 

■ Systems access to personal information is provided to only personnel who 
reasonably have a need to know this information to provide our services 

As an example, different roles, such as customer service representatives and 
physicians, have different and appropriate RBAC access levels to systems and 
information. We also maintain records of personnel logon access to systems and 
databases and we monitor and periodically review access to personal information. 

Administrative Safeguards 

• Chief Privacy and Security Officer with lAPP's CIPP certification 

o lAPP = International Association of Privacy Professionals; 
CIPP =Certified Information Privacy Professional 
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• Privacy and security-trained workforce members 

• Criminai background checks of workforce members 

■ Confidentiaiity agreements for workforce members 

• HIPAA Security Policy and Procedures 

• Incident Response Policy and Procedures 

• Impiementing more comprehensive ISO 27002 system of 
controis 

• Third party information security due diligence questionnaire 

• Third party contracts include information security provisions as 
appropriate or Business Associate Agreement as addendum 

• Roies-based-access-controls (RBAC) appropriately changed at 
termination or changes of status 

• Periodic review of personnel roster of physical and systems RBAC 
rights for accuracy 

Physical Safeguards - Pathway 

• Card reader RBAC controls for our building, laboratory, and data 
room 

• Motion-activated surveillance cameras 

• Visitor sign-in log and escorting when in facility 

• Locked paper shredding bin with scheduled pick-ups and 
shredding of paper documents containing personal information 
by a bonded NAID-certified company 

• SAS 70 Type II information security audit certified colo hosting 
service provider's facility 

Technical Safeguards - Pathway 

• Separate development, testing, and production environments 

• Data masked for engineers and QA testing personnel 

• Encrypts system backup drives to safeguard personal 
information archived off the network 

• Firewalls protect network; ports locked except those in active 
use 

• Virus and intrusion detection software prohibit unauthorized 
access to our systems 

• Secure Socket Layer ("SSL") encrypts personal data collected on 
web pages 

• 256-bit SSL encrypted e-commerce website 

• PCI approved payment processor platform 

• All logs enabled and periodically monitored 

• Periodic system vulnerability scans 

• Systems access to personal data by others is limited to 
personnel on "need-to-know/use" basis using roles-based- 
access-controls 
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' Strong authentication/password controls to control personnel 
and customer access to personal information 

• End-point security controls 

• Laptops containing personal information have encrypted 
folders/drives 

• Flash/USB and CD Writer devices locked out on company 
desktop/laptop computers for laboratory personnel 

• Passwords stored in encrypted manner 

Sample Processing and Data Storage 

After a physician orders testing, either the physician or patient will submit the 
patient's saliva specimen to Pathway. Depending upon the process, patient consent 
to genetic testing is obtained by either the ordering physician or by Pathway, After 
consent and upon receipt of the sampie. Pathway will extract DNA from the saliva 
and conduct comprehensive genotype testing to analyze unique DNA sequences. 

Having our own on-site federal CLIA certified and California-licensed laboratory 
provides additional control over processing and security of saliva samples and DNA. 
Pathway employs a comprehensive system of laboratory controls that protects the 
security of samples and DNA. Our laboratory is secured by a card reader control 
system with motion-activated video surveillance cameras on all doors. Only 
authorized personnel are granted laboratory access privileges. Privacy-trained 
laboratory professionals process samples. 

Saliva samples are destroyed about 60 days after the testing process is completed 
and the results are finalized. DNA extracts are placed in our secure freezer for 
safekeeping with only a limited number of authorized personnel having access rights. 
The DNA is destroyed no more than one year from the most recently ordered report 
sample receipt date. All genotype information derived from the process is retained in 
our laboratory information management system, member site information, and 
backup systems ("information system"). 

Either the physician will establish a patient record or the patient will establish an 
online account, providing requested information about age, gender, and ethnicity. 
This information is required as it provides the information necessary for Pathway, the 
physician and/or a genetic counselor to interpret the patient's report results. The 
record or account information Is used to administer Pathway's services provided to 
the physician and patient. Depending upon the process, either the physicians can log 
in and change patient record information or the patient can log into their account 
and change the appropriate information to ensure its accuracy. 

If a patient no longer desires to use our service, the patient can make a written 
request for Pathway to destroy his or her DNA extract at the next scheduled sample 
destruction date, which occurs about every sixty (60) days. In addition, or 
alternatively, an individual can deactivate his or her account from our systems within 
ten (10) business days by contacting Pathway's Chief Privacy Officer as identified in 
the Contact Us section of the Privacy Statement. Not all personal information can be 
removed from our systems. We are required by law and standards of medical 
practice to preserve medical records, some contact information, and disclosure 
records for specified time periods. Aggregate information and information in logs 
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cannot be deleted. Information archived on data backup media also cannot be 
deleted, however it is protected by encryption. 

As disclosed in its Informed Consent and Privacy Statement, Pathway uses an 
internally assigned unique identification number, which will either not include patient 
name or contact information or will be encrypted for internal operations purposes to; 

• Validate genetic Information 

• Improve the quality and accuracy of Pathway's genetic reports 

• Develop new genetic reports and/or services, but not publish the results in 
scientific literature 

• Promote the types of information that individuals may learn from our reports 

• Improve the quality and features of our website and services 

• Produce data for product approval or clearance by FDA or other regulatory 
authority or body 

We analyze and use aggregate information and online profile information (computer 
IP address and non-personal information) to track and monitor aggregate usage of 
our website, as well as to improve the quality and features of our website and 
services. We explain how cookies can be deleted in the Privacy Statement. 

Data Transfer between All Involved Parties 

Pathway treats its independent contractors as workforce members as permitted by 
HIPAA, which means we conduct a screening of their backgrounds, and they each 
sign a confidentiality agreement, are privacy and security trained, and are assigned 
appropriate RBAC privileges. 

Genetic testing results will be disclosed only to the ordering physician. Additionally, 
if the physician considers it appropriate and authorizes his or her patient to view the 
results, Pathway will release the report to the patient. It is important to note that 
Pathway will not release genetic report information to anyone else unless required 
by law. 

We may contact and give individuals the opportunity to opt-in or refuse before any 
personal information is shared for any secondary purpose outside Pathway's 
immediate control, including published scientific research. No name or account 
information is shared with a research collaborator without express consent of the 
individual. 

For individuals participating in an employee wellness program, Pathway provides the 
employer only aggregate information unlinked to name or account information. By 
contract, any reseller of our services must not collect personal information from 
patients without their consent. 

Pathway also uses other third parties, companies and individuals, to perform other 
functions on our behalf. Examples include fulfilling and authorizing orders, delivering 
packages and testing results, sending postal mail and email, removing repetitive 
information from customer lists, analyzing data, providing marketing assistance, 
providing search results and links (including paid listings and links), processing card 
payments, systems development and managed technology services, and providing 
customer service. These third parties may have access to, and use, certain personal 
information to needed to perform their functions our behalf. However these third 
parties may not retain, share, store or use it for any other purposes and must 
maintain strict confidentiality of this information. They will have no access to genetic 
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information, other than the type of genetic report. All such third party service 
providers with access to personal information must agree to responsibly use such 
personal information in an authorized manner and to comply with all appropriate 
privacy laws and regulations. 

For its service providers and partners with regular access to personal information 
needed to provide their services, Pathway requires an agreement specifying that 
they provide appropriate security for such personal information. In addition to 
implementing appropriate security measures, these service providers and partners 
must have either an independent audit certifying privacy and information security 
compliance, or they must attest to being compliant to Pathway's information security 
due diligence questionnaire, and they must agree to only the authorized use of any 
personal information. We believe these requirements provide practical assurance 
that our service providers and partners will exercise reasonable and appropriate 
protection of patient personal information. 


o 



